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TYPICAL Q CURVES 








Length 
Width 
Height .... 
Unit Weight 











Width suinsacevivieitonies 
a one ae 
Unit Weight 


7 J “ i.) 


MQA TYPES MQB TYPES MQE TYPES 
Inductance *DC Max. = ° inductance bbe . inductance “DC Max. 


7 mhy 250 . mhy . mhy 
12.) mhy 200 : Q mhy : mhy 
20 mhy 150 . 0 . mhy 
30 =omhy 25 . e - mhy 
50 mhy 100 . 5 ’ . mhy 
70 80 ° a mhy. 

120 60 
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SIP ciasacinteaeixsdcsssaaesvatsl 
Unit Weight 


MQB-12 


MQA-18 
MQA-19 


*This value of D.C. (MA) will drop the 
coll inductance 5%. Values of D.C 
below this will show proportionately 
(linear) less inductance drop. For ex- 
ample, MQE-1 will drop 42% in L 
with 13.5 MA, 
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HOW TUBES WHIRL 3-BILLION ELECTRON-VOLT PROTONS—Radio-frequency generator develops 100-kw f-m 
signal across accelerating gap of Brookhaven National Laboratory's 3-billion electron-volt cosmotron (see p 160) 
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Here’s the versatile, regulated DC source 
you’ve been looking for - 


NOBATRON: Kanger— 


turning 
* 100-300VDC at 1-10 amps 
this knob (model SR2) 


5-135VDC at 1-10 amps 


& 
Ztves you iad (model SR100) 
5-30VDC at 3-30 amps 
(model SR30) 
with 0.25% 
regulation accuracy! 


The Sorensen Nobatron-Ranger is essentially an 
adaptation of the proved Nobatron circuit**, with the added feature of continuously adjustable output 
voltage over a wide range. This makes the RANGER an exceptionally good investment for the many 
laboratories and test installations where a multi-purpose DC source can be used to advantage. 


ELECTRICAL CHARACTERISTICS 


Input voltage range  95-130VAC, 1%, 50-60 ~ for models SR30 and $R100 
190-260VAC, 19, 50-60 ~ for model SR2 


Output voltage and 5-30VDC at 3-30 amps in model SR30 
load range 5-135VDC at 1-10 amps in model SR100 
100-300VDC at 1-10 amps in model SR2 


Regulation accuracy +0.25% at any output voltage setting with an input between 105 and 125VAC. 
The accuracy will be slightly less at the extreme value of the input. 


Ripple 1% RMS max. of output setting 
All RANGERS are 22” wide by 1714” deep by 4714” high. They are self contained in handsome cab- 


inets, equipped with casters for easy mobility. Meters are furnished as standard equipment, and there is 
adequate protection against overload, overvoltage, and tube filament failure. 


Write for furcher information, and for your free copy of the new Sorensen general catalog, 
y 


to Sorensen & Co,, Inc., 375 Fairfield Ave., Stamford, Conn. In Europe, please correspond directly with 
Sorensen A.G., Gartenstrasse 26, Zurich 2, Switzerland 


375 FAIRFIELD AVENUE 


SORENSEN , ee aa 


*Reg. U. S. Pat. Off./.* * Model SR2 uses a circuit 
device patented by Wm. J. Brown. 
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THE NEW 
MUIRHEAD-WIGAN DECADE OSCILLATOR 
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HIS precision laboratory oscillator, which covers a range of 1 to I11,100cs with an 
overall frequency accuracy of +0.2°(, or +0.5cs, employs the decade tuning system, 
by means of which the frequency can be set quickly and accurately on four decade dials 
and a range switch. This system of tuning ensures the highest possible frequency accuracy 
and stability. It also enables a given frequency setting to be repeated exactly, and permits the 
addition or subtraction of a fixed number of cycles per second, thus giving an incremental 
accuracy of an extremely high order. No other type of oscillator possesses all these advantages. 


FEATURES * MAIL THIS ~~] 


_ COUPON FOR 
Frequency accuracy: /0.2% or + 0.5Se/s. DESCRIPTIVE 
Hourly frequency stability: + 0.02% over most of range. B R Oc | U R f 


Maximum output: 2W into 8000 ohms above 20c/s. 
50mW into 8000 ohms below 20c/s. 





Frequency range: I-11,110c/s and 10-111,100c/s. 








NAME 
Harmonic content: 1% at |W output. POSITION 


Hum level: —80db relative to maxirnum output at 1000c/s. COMPANY 


ADDRESS hich ’ 
Peuser supply: 95-125V, 60c/s: 9OW. to which BROCHURE should be sent 





Dimensions: 17} in. wide x 103 in. high x 13 in. deep. 


| 
Weight: 83 Ib. 1 





MUIRHEAD & CO. LIMITED - BECKENHAM KENT ENGLAND 
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FIGURES OF THE MONTH 





Year 
Ago 
RECEIVER 
PRODUCTION 
(Source: RETMA) Nov. ‘52 
780,486 
421,853 
202,438 
180,753 
232,820- 


Television sets 
Home sets 
Clock Radios 
Portable sets 
Auto sets 


RECEIVER SALES 

(Source: RETMA) Nov. ‘52 
Television sets, units 803,327 
Radio sets (except auto) 486,800 


RECEIVING TUBE SALES 

(Source: RETMA) Nov, ‘52 
Receiv. tubes, total units 36,942,664 
Receiving tubes, new sets 25,698,849 
Rec. tubes, replacement 8,568,037 
Receiving tubes, gov't 1,712,080 
Receiv.ng tubes, export 763,698 
Picture tubes, to mfrs... 876,712 


SEMICONDUCTOR SALES 
(Source. RETMA) 
Germanium Diodes .... 


34,928,108 
23,028,120 


Previous 


Month 


Oct. ‘53 Nov. ‘53 
680,433 560,197 
370,178 457,151 
189,230 171,356 
135,009 127,316 
358,076 309,962 


Nov. ‘53 
678,295 
697,062 


Oct. ‘53 
621,768 


385,229 


Nov. ‘53 
31,606,971 
20,761,999 
9,008,578 
435,227 
1,401,167 

520,981 


Oct. ‘53 


9,509,908 
439.691 
1,950,389 
719,055 


Nov. ‘53 
733,029 


Oct. ‘53 
772,381 


pa————— Quarterly Figures 


Year 
INDUSTRIAL Ago 
TUBE SALES 
(Source) NEMA) 2nd ‘52 
Vacuum (non-receiving) $12,110,000 
Gas or vapor $3,150,000 
Phototubes $480,000 
Magnetrons and velocity 
modulation tubes $9 
Gaps and T/R boxes j $2,140,000 


30 000 


Lotest 
Quarter 


Previous 


Quarter 


2nd ‘53 
$10,400 000 
$3,300 000 
$700,000 


lst 53 
$11,340,000 
$3,140,000 
$930,000 


$10,500,000 
$1,700,000 


$10,070,000 
$2,050,000 


TV AUDIENCE 
(Source: NBC Research Dept.) 
Sets in Use—total 


19,751,200 


Latest 
Month 


Nov. ‘53 
26,364,000 


Nov. ‘52 Oct. 53 


25,690,000 


BROADCAST STATIONS 


(Source: FCC) 

TV Stations on Air 

TV Stns CPs—not on air 
TV Stns—Applications 
AM Stations on Air 

AM Stns CPs—not on air 
AM Stns—Appiications 
FM Stations on Air 

FM Stns CPs—not on air 
FM Stns—Applications 


Dec. ‘52 
129 
144 
812 

2,391 
133 
251 
616 
14 


12 


COMMUNICATION AUTHORIZATIONS 


(Source: FCC) 
Aeronautical 
Marine 
Police, fire, etc. 
Industrial 
Land Transportation .. 
Amateur 
Citizens Radio 
Disaster 
Experimental 
Common carrier 


EMPLOYMENT AND 
(Source: Bur. Labor Statistics) 
Prod. workers, comm. equip 
Av. wkly. earnings, comm 
Av. wkly. earnings, radio 
Av. wkly. hours, comm 
Av. wkly. hours, radio 


Nov. ‘52 Oct. 53 
34187 42,974 
38,166 43,292 
11,956 14,315 
15,347 19,287 
5,427 6,287 

117,069 114,275 
1,803 4,026 

87 254 
503 480 
1,029 1,374 


PAYROLLS 


Oct. 52 
308.5 
$68.18 
$63.79 
41.8 
41.1 


STOCK PRICE AVERAGES 


(Source: Standard and Poor's) 
Radio—TV & Electronics 
Radio Broadcasters 


Dec. ‘52 
3227 
304.4 


Nov. ‘53 
261.8 


261.1 


Pp—provisional; r—revised 





FIGURES OF THE YEAR 


Television set production 
Radio set production 
Television set sales 

Radio set sales (except auto) 
Receiving tube sales 
Cathode-ray tube sales 


_1952 Total _ 
6,096,279 
10,934,872 
6,144,990 
6,878,547 
368,519,243 
6,120,292 


TOTALS FOR THE FIRST ELEVEN MONTHS 


1952 
5,175,193 
9,436,614 
5,095,220 
5,363,859 

324,512,611 
4,736,823 


1953 
6,765,000 
12,267,441 
5,600,423 
5,608,477 
413,687,529 
7,168,838 


Percent Change 
+ 30.7 
+30.0 
+09.9 
+04.6 
+30.2 
+51.3 
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Single-Gun Color Tubes Studied By Industry 


Manufacturers intrigued by 
shortcuts inherent in phosphor- 
strip type 


SEVERAL television receiver makers 
with 
picture 
the Chromatron type (p 29, Dec. 
1951) employing a single electron 
gun, phosphor strips and switch- 
ing at wire grids near the screen. 


are studying renewed _in- 


terest tricolor tubes of 


Among the potential advantages 
of such tubes are simplification of 
the color registry problem and 
good light efficiency. Among the 
initial disadvantages are relative 
picture coarseness and the neces- 
sity for fairly large amounts of 
switching power, with attendent 
radiation difficulties. 


> Hazeltine Helps—Current inter- 
est is due in large measure to ex- 
perimental work recently done by 
the Hazeltine 
organization 


Corporation, an 
which contributed 


heavily to the development of 
NTSC. standards 
sible for a number of circuits that 
are proving valuable in the opera- 


and is respon- 


tion of phosphor-dot shadow-mask 
picture tubes. 

Working independently of tube 
and manufacturers, this la- 
boratory has 


set 


(1) Demonstrated that it is pos- 
directly translate 
transmitted simultane- 
ously into signals that can be de- 
coded essentially by the Chroma- 
tron itself for sequential display. 


sible to color 


signals 


(2) Indicated that redesign of 
the framework holding the tube’s 
grid wires, plus reasonable shield- 
ing and circuit refinements can 
materially reduce radiation at the 
color subcarrier frequency. 


>More Work Ahead—At 
three tube makers are working 
toward further refinement of de- 
sign, with emphasis upon reduc- 
tion of 


least 


picture coarseness, re 


moval of support structures which 
cast electronic shadows, 
selection of phosphors providing 
warmer tones when receiving 
monochrome programs and 
greater precision of parts place- 
ment in production models. 

At least two set makers have 
made progress in the direction of 
circuits that minimize  color- 
switching power requirements 
and, particularly, in the develop- 
ment of circuits that simplify 
factory adjustment of color 
balance or grey scales and reduce 
the need for subsequent adjust- 
ment in the field. 

Experiments with single-gun 
tubes of the phosphor-dot shadow- 
mask variety have in the past in- 
dicated that the color registry 
problem is not unlike that en- 
countered in connection with 
three-gun types. The experiments 
are no doubt continuing but re- 
sults of recent work have not been 
publicly divulged. 


some 








OUTPUT VS STOCK PRICES 
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Output Is Up, But 


Buyers of stock are cautious 
about electronic stocks despite 
industry’s solid output 


ELECTRONIC stocks their 
high point in December of 1952. 
Since then, according to Standard 
& Poor’s electronic stock index, 
they have declined steadily by 54.4 
points from 322.7 in Dee 1952 to 
268.3 in December, 1953. 

The index for 90 stocks, repre- 


reached 


Stocks Drop 


senting all industries, fell to 197.7 


in December, 1953 from 204.7 in 
December of 1952, a decline of 
only 6.8 points. Electronic stocks 
dropped more and faster than the 
market in general. 


Despite the decline, the output 
of the electronics industry as re- 
flected in ELECTRONICS output 
index has shown only a slight re- 
adjustment. In December of 1952, 
the output index stood at 245.5 and 





in November of 1953, a month 


TT ! 
whet 


output 


itbacks in employees and 
took place, the index stood 
at 246.0, a 


slight increase for the 


industry during the period. 


Financial observers see 


> Why 
several factors as the cause of the 
decline in electronic stock prices 
despite the continuing high output 
of the industry. They point to the 
net 


declining ratio of 


the 


profits to 
slowing of 
the final 
quarter of 1953, dim prospects of 
1954, 
competitive selling for the 
1954, 
possible decline in de- 
1954, the 
black-and-white 


sales apparent 


black-and-white sales in 


substantial color sales in 


tough, 
inven- 


industry in higher 


tories, a 


business for and 


fense 


possible 


dray on 


{ ules in 1954 due to color. 


> Industry—Some electronics in- 


dustry leaders are not inclined to 
with all the 
that security buvers fore 
out that 
will help 


profits to sales, 


agree possible de- 
terrent 
ee. They point 
relief 


net 


exces 
profits tax raise 
the ratio of 
that black-and-white sales slowed 
the fourth 


spurted in 


only temporarily in 


quarter and actually 


the final weeks of the vear. They 
feel that color sales may be more 
ubstantial in 1954 than estimates 
indicate and forecast that as many 
as 200,000 color sets mav be sold. 
But, many electronic manufactur 
with 
who see tougher 
1954 


ers go along financial ob- 


Servers comnpeti- 


tion i 


NEARLY 600 


material costs are 


hand-soldering operatior 


reduced a 


are eliminated and production and 


TV Set Uses Tinkertoy Construction 


COMMERCIAL application of Project 
Tinkertoy modular construction was 
demonstrated in a tv receiver shown 
by Sanders Associates, Inc., 
Nashua, N. H. 


modular 


Using thirteen 


three plug-in 
the 


eliminates almost all hand soldering 


units on 


printed circuit chassis, set 
and wiring in assembly operations. 

The set 
facturers the possibilities in this 
No 


reduced 


was built to show manu- 


construction. cost 
but 
lower 


type of 


figures were given, 


hand labor and materials 
costs indicate that savings in manu- 
facturing will be obtained using the 


techniques. 


Available—Specifica- 


tions for hand tools required to set 


> Drawings 


up pilot runs or for model shop 


production of electronic modules 
are now available to the public. 

The drawings, including those of 
jigs, dies and fixtures and an en- 
vineering handbook of the hand tool 
(PB 111277), now 
available at the Office of Technical 
Services, Department of Commerce, 
Washington 25, D.C. 

Code name Project Tinkertoy has 
been dropped for Modular Design 
of Electronics (MDE) and Mechan- 
ized Production of 
( MPE ), 


process are 


Electronics 





Silicon Transistor Announced 


sistor should be particularly useful 


New surface-barrier units give 
excellent current gain, with- 
stand high temperatures 


CONTINUED development of the sili 
last 
month by Philco’s research division, 
the 
extremely compact, low-power elec- 
tronic equipment useful at temper- 
atures up to 300 C, The new tran- 


transistor, announced 


Con 


may open way for design of 


in airborne and military gear and 


in power output stages where the 


perverse high-temperature behav- 


ior of germanium has limited the 
use of conventional transistors. 
transis 


0.95 


> Performance—Silicon 
tors having current gains of 
appear readily realizable; the high- 
est gain reported was over 0.995. 
Dozens of experimental units have 


been produced and close uniformity 
of electrical characteristics noted. 
Frequency response is above 10 me. 
Effect of humidity on silicon ap- 
pears to differ little from that ob- 
with germanium. In any 
the units hermetically 


served 
event, are 
sealed. 

> Production— The = surface-bar- 
rier technique (ELECTRONICS, p 10, 
Jan. 1954) is used to prepare the 
A thin slab of 
etched 


(Continued on page 8) 


silicon transistors. 


monocrystalline silicon is 
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SYLVANIA 


ROCKET TUBES 


(PLANAR TRIODES) 
The Answer to Efficient Power 
at 1000 to 4000 Megacycles 





Low Lead Inductance 

Low Interelectrode Capacitance 
Rugged Planar Construction 
Small Size 

Moderate Input requirements 


Good frequency-temperature 
Characteristics 


TYPICAL APPLICATIONS 





SERVICE FREQUENCY 
MC 





Pulsed oscillator 1000 125 Watts 
CW oscillator 1000-3300 450 MW. 
Pulsed oscillator 2900 200 Watts 


250 MW. Av 
over the band 


CW Tunable amplifier 1000-3000 10 db. av gain 


CW oscillator for 
butterfly type circuits 


CW Tunable oscillator 900-2900 


1000-3000 400 MW. 

















Still more reasons why it pays to 


SPECIFY SYLVANIA 
For complete information concern- 
ing Sylvania Rocket Tubes or other 
electronic tubes write to Sylvania, 
Dept. 4E-1602. 


Sylvania Electric Products Inc. 1740 Broadway, New York 19, N. Y. 


LIGHTING - RADIO - heer - TELEVISION 


In Canada: Sylvania Electric (Canada) Ltd., University Tower Bidg., St. Catherine St., Montreal, P. Q. 
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INDUSTRY REPORT—Continued 


away by opposing jets of current- 
carrying salt solution directed 
against its broad faces. A current 
reversal then plates out metal, in 
this case zinc, on the freshly etched 
surface. Work has been done with 
both n and p type silicon. 


> Problems—Philco officials stress 
that the silicon transistors produced 
are laboratory models only and that 
commercial manufacture is some 
ways off. A major problem is de- 
veloping a source of silicon pure 
enough for transistor work. The 
silicon used in the transistors thus 
far made was obtained by a costly 
and tedious repurification process. 
What is desired is a convenient sup- 
ply of extremely pure polycrystal- 
line metallic silicon. Several mili- 
tary contracts to study the problem 
have been let. Among the firms 
engaged are Du Pont and Eagle. 


Better Cabinets Needed 
Navy Study Discloses 


Stupy of 270 shipboard units car- 
ried out at Naval Research Labora- 
tory over an eight-year period 
indicates that 90-percent of damage 
to equipment from shock and vibra- 
tion can be eliminated by proper 
equipment design. 


> Design problems—Greatest im- 
provement can be made in the 
mechanical design of chassis, cab- 
inets and frame structures. What 
seems to be needed is greater struc- 
tural rigidity along with proper use 
of shock mounts. 

The study found that vibration 
was as serious a problem as shock 
although the gravity forces en- 
countered in vibration were low 
compared to those encountered in 


shock. 


> Component parts—In_ general, 
standard components withstood 
shock and vibration well when 
properly placed and mounted. Only 
the performance of electron tubes 
and relays was found to be critical 
with regard to shock and vibration. 
An apparent cure for tube and re- 
lay problems is use of ruggedized 
electron tubes and completely en- 
closed rotary-type relays. 
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GUIDED-MISSILE test range spans Caribbean area, where .. . 


Industry Enters Rocket Testing 


Pan American will operate 
range with RCA handling radio 
and radar facilities 


FLIGHT-TESTING of long-range 
guided missiles at Patrick Air 
Force Base, Fla. will be 
handled by private industry on a 
contract under terms of an 
agreement between Pan American 
Airlines and the Air Force. Pan 
American will operate and maintain 
the 1,500-mile over-water range 
that extends from the launching 
site at Cape Canaveral, Fla. south- 
eastward over the Bahama Islands, 
Santo Domingo and Puerto Rico. 


Cocoa, 


basis 


> Electronics—Radar tracking and 
telemetering at the launching site 
and seven down-range tracking sta- 
tions (ELECTRONICS, p1l06, May 
1952) will be handled by the RCA 
Service Corp., subcontractor, as will 
radio communications for the range 
and miscellaneous electronic instru- 
mentation. 

Transfer of range maintenance 
and operation together with data 
gathering and reduction chores to 
private firms is in line with Defense 
Department policy of calling upon 
industry whenever this proves to 
be the best and most economical 
course, 

Some 


missile-range operations 


at White Sands Proving Grounds, 
N. M. have for some time been 
handled for Army Ordnance by 
been handled for Army Ordnance by 
Land-Air Inc., a _ private firm. 
Wind tunnel test at the Air Force’s 
Arnold Engineering Development 
Center, Tullahoma, Tenn. is done 
under contract by ARO Inc., of St. 


Louis. 


FCC Surveys Post- 
Freeze TV Stations 


Despite limitations, report indi- 
cates early trends in tv station 
operating finances 


StuDY made by the Federal Com- 
munications Commission of post- 
freeze tv stations shows that of 83 
stations reporting, 16 had overall 
profitable operations while 67 re- 
ported an overall 

August 1, 1953. 
However, as the report points 
out, the survey has limitations. 
The average reporting station had 
only been in operation 4.9 months 
at the time of the survey and the 
stations covered represent less 
than 50 percent of the number of 
stations on the air in December, 
1958. In addition, most stations 
(Continued on page 10) 
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molded 
ceramic filter 
CAPACITORS 


Specifically engineered for reliable service in the high 
voltage supply filter circuits of modern television 
receivers and cathode ray instruments are Sprague’s new 
molded jacket “doorknob” capacitors. 

These moderately priced units incorporate an im- 
proved ceramic diclectric element encased in a thermo- 
setting, non-flammable housing for maximum protection, 
Fifteen different terminal combinations are standard to 
meet practically every mounting requirement. 

Standard capacitance rating is 500 mmf. Voltages are 
30,000, 25,000, and 20,000 volts d-c to fit all applica- 
tions in television receivers from 27-inch down to 
17-inch screen size. 

Complete engineering information on these capacitors 
is contained in Bulletin 606A, available on letterhead 
request to Sprague Eiectric Company, 35 Marshall 


Street, North Adams, Massachusetts. 


SI RAGU : oy ~_ 
EXPORT FOR THE AMERICAS: ELECTRIC INTERNATIONAL 
LTD., NORTH ADAMS, , CABLE: SPREXINT 
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surveyed were alone in their com- 
munities and only two of the uhf 
stations covered were in markets 
with pre-freeze vhf stations. Fin- 
the survey was 
during months that are normally 
below other months in 
business activity. 


ally, conducted 


station 


>» Markets—Stations in the larger- 
markets generally fared 
better than those in smaller cities 
although four of the profitable vhf 
stations were in small cities and 
were in markets of over 
100,000, Total of 33 of the 41 re- 
porting uhf stations were located 
above 100,000 
pared to 18 for the reporting vhf 
stations, 


sized 


four 


in markets com- 


>» Equipment—RETMA advised 
FCC that during the period of 
Jan. 1, 1952 to Aug. 31, 1953, a 
total of 124 vhf and 108 uhf trans- 
mitters had manufactured. 
The vhf transmitter power ratings 
ranged up to 50 kw and uhf up to 
12 kw. Bulk of the vhf 
kw or less while most of the uhf 
had 1-kw rated power. The major 
transmitter manufacturers 
that uhf 
50-kw rated power are not expected 


been 


were 10 


indi- 
cated transmitters of 
commercial 
until late 1955 or early 1956. 
RETMA also reported that dur- 
ing the period up to August 31, 
1953, a total of 2.4 million 
sets or devices to equip sets for 
uhf, had been produced. Approx- 
imately 1.0 million uhf sets and 
0.7 million tuners and converters 
shipped by manufacturers; 


to be in production 


units, 


were 


10 


tuners and converters and sets in 


iactory inventory totalled 0.7 
million 

During the same period up to 
August 31, total of 1.4 
million uhf strips were produced. 


About 15 percent of all sets made 


units. 


1953, a 


from January to July, 1953, were, 


uhf equipped, according to 
RETMA. In subsequent months, 
the percentage of uhf sets to total 
as follows: 

Oct., 29.8; 


production increased 
Aug., 17.3; Sept., 25.1; 
Nov , 30.0. 


> Reaction—Comment came quick- 
ly from the UHF 
Association. It is reported that the 


Television 
association has asked FCC to con- 
duct a follow-up study as 
possible since the report applied 


oon as 


only to those post-freeze stations 
on the air prior to August 1, 1955. 
The association feels that the sur- 
vey did not adequately cover the 
current situation since it did not, 
for the most include uhf 
stations in vhf sta 


part, 
areas where 


tions are in operation. 





TELEVISION receiver with two superimposed images that can be separated by 


polaroid glasses is shown by DuMont 


Qs 


TV Set Makers Show New Models 


Color sets and lower priced 
black-and-white receivers dom- 
inate manufacturers’ displays 


IN January, many tv set manufac- 


turers demonstrated color sets to 
the trade, added new 
their 


on some existing models. 


monochrome 


modeis to lines or Jowered 


pri "es 
the 
parade 

demon- 


coloreast of 
of 
makers 
strating color tv sets in January 


> Color—The 
Tournament Roses 


goaded set into 


and at least 10 major producers had 


experimental models on display in 


One 
manufacturers has set a price of 


$1,175 


cities receiving the colorcast. 
on a color console and is 
take Another 
plans to introduce a color console 
hortly that will retail for $975. 


ready to orders. 


black-and- 


white sets have been added to ex- 


> Monochrome—New 


isting tv lines. Lower priced 21-inch 
the new additions, 
as low as $179.95 for a_ table 
In the face of the strong 
low-price trend, other set manufac- 
turers reduced prices on some cur- 


sets dominate 


model, 


(Continued on page 12) 
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IN TAPE-WOUND CORES 


JUST NAME 


RANGE OF MATERIALS 
Depending upon the specific 
properties required by the applica- 
tion, Arnold Tape-Wound Cores 
are available made of DELTAMAX 
. . « 4-79 MO-PERMALLOY ... 
SUPERMALLOY ...MUMETAL 
.. 4750 ELECTRICAL METAL... 
or SILECTRON (grain-oriented 


silicon steel). 


RANGE OF SIZES 

Practically any size Tape-Wound 
Core can be supplied, from a frac- 
tion of a gram to several hundred 
pounds in weight. Toroidal cores 
are made in twenty-two standard 
sizes with protective nylon cases. 
Special sizes of toroidal cores—and 
all cut cores, square or rectangular 
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YOUR REQUIREMENTS! 


cores—are manufactured to meet 
your individual requirements. 


RANGE OF TYPES 


In each of the magnetic materials 
named, Arnold Tape-W ound Cores 
are produced in the following 
standard tape thicknesses: .012”, 
.008”, .004”, .002”, .001”, .0005”, 
or .00025", as required. 








lpplivtl 


Let us help with your problems 
of cores for Magnetic Amplifiers, 
Pulse Transformers, Current 
Transformers, Wide-Band Trans- 
formers, Non-Linear Retard Coils, 
Peaking Strips, Reactors, etc. 


Address: ENG. DEPT. E 





weod 4613 


THE ARNOLD ENGINEERING (SOMPANY 





a SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION 
[NL General Office & Plant: Marengo, Illinois , 
~~ DISTRICT SALES OFFICES . . . New York: 350 Fifth Ave. 


“Los Angeles: 3450 Wilshire Blvd. 


Want more information? Use post card on last page 


Boston: 200 Berkeley St. 
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rent 21-inch sets in their lines. 

Notable, also, in the new 
introductions was the number of 
set manufacturers who displayed 
new 17-inch sets at lower prices, 
some as low as $159.95. RCA, one 
of the last of the major set pro- 
ducers without a 24-incn set in its 
line, introduced its first 24-inch sets 
in January. Last season, the com- 
pany produced 21-inch, 27-inch and 
17-inch receivers. 

Of 12 manufacturers introducing 
new sets, only one added a new com- 
bination set. All five receivers in- 
troduced by one manufacturer were 
21-inch table models. 


b-w 


Electronic Firms Review 
1953; Preview 1954 


RETMA and major manufac- 
turers outline accomplishments 
and assess prospects 


COMBINATION of high production of 
radio and tv transmitters, 
components and an greater 
output of military electronic equip- 
ment and parts made the year 1953 
the most productive to date in the 
history of the electronics industry, 
according to RETMA. 


sets, 
even 


> Sets—About 7.2 million tv re 
ceivers with a factory value of $1.2 
billion more than 
radios, including 5 million auto sets, 
valued at $0.25 billion 
by the industry, according to pre- 
liminary estimates. The 
represent better than a million 
more tv sets and two million more 


and 13° million 


were made 


figures 


radios than were produced in 1952. 
Tv set retail sales volume for 1952 
may exceed that of 1950, when pr 

duction reached 7.4 


million unit 


> TV Stations 
facturers 


225 new 


Transmitter manu- 
provided equipment for 
tv stations during 195° 
GE announced that it delivered 40 
uhf transmitters of the 12-kw tvpe 
the RCA mapped 
production schedules in 1953 to 
provide more than 30 stations with 
necessary color equipment to broad- 
cast network-originated programs. 
DuMont’s transmitter division al- 


during vear. 


12 


most doubled its output during 


1953. 


PMilitary—Greatest dollar 
volume of business for the elec- 
industry was military in 
1953, as in 1952. Estimates indi- 
cate that between $2.7 and $3 bil- 
lion in electronic and communica- 
tions products were manufactured. 

Estimates placed GE’s 1953 de- 
fense business at $800 to $900 mil- 
lion. RCA estimated that govern- 
ment business accounted for $160 
million, or 19 percent of its total 
1953. The company back- 
log at the end of 1953 was estimated 
to be $500 million. Sylvania esti- 
mated that approximately 22 per- 
cent of its total sales were for de- 
fense, compared to 30 percent in 
1952. The current backlog of un- 
filled defense orders for the com- 
pany totals $90 million against $85 
million at the end of 1952. 


> Future—RETMA 


tronics 


sales in 


expects that 


the electronics industry should be 
able to sell at least 6 million tv sets 
and 10 million radios in 1954. In- 
dividual manufacturers estimate 
that between 100,000 and 200,000 
color sets will be made this year 
and they expect from 200 to 250 
new tv stations to go on the air. 

Other 1954 estimates 
covering a wide range of products 
have been made by electronic manu- 
facturers. GE sees a high level of 
military electronics production this 
year with a trend away, in the late 
part of the vear, from standardized 
field equipment toward development 
and manufacturing of advanced 
forms of electronic apparatus. It 
sees the market for germanium de- 
vices reaching $17 million this vear. 
Admiral estimates that the hi-fi 
potential for 1954 will exceed $200 
million. RCA predicts a 10-nercent 
rise in phonograph record sales for 
1954, pushing industry volume past 
the $250-million mark. 


business 


Parts Business Outlook Is Bright 


Steady increase in dollar vol- 
ume of component manufac- 
turers seen continuing in the 
future 


ELECTRONIC MANUFACTURERS in the 
component parts business look 
forward to bigger than ever dollar 
volume in 1954 and the years 
ahead. 

Business has steadily increased 
in the past four years as the chart 
indicates. Value of shipments of 
components for com- 
munications equipment alone in 
1952 totaled over $1.1 billion, an 
increase of over $300 million over 
1951 shipments. Projection for 
1953 puts it at $1.4 
billion. Sales of replacement parts 
alone in 1953 are estimated at $500 
million for radio and tv sets. 


electronic 


business 


> Sets—More than 700 million re 
sistors and 500 million capacitors 
were produced and sold for radio 
and tv sets by parts makers in 
1953. Adding sales for communica- 
tions equipment, industrial and 
military electronic equipment 





COMPONENT SALES INCREASE 
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swells unit output to astronomical 
totais. 


> Companies—Size of the parts 
business is indicated by the fact 
that there were over 100 resistor 
manufacturers and 100 capacitor 
makers in the electronics industry 

in 1953. 
How parts firms fared in 1953 
(Continued on page 14) 
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is indicated in profit statement 

Cornell-Dubilier reported net pro- 
fits of $1.2 million in the first nine 
months of its fiscal year in 1953 
compared to $1.1 the 
comparable period in 1952. For the 


million in 


first 9 months of 1953 Sangamo re- 
ported $1.6 million compared to 
$1.4 million in 1952. Standard Coil, 
recently sold to Storer Broadcast- 
ing for about $8 million, reported 
net profits of $3.3 million for the 
first 9 months of 1953 compared to 
$1.9 million in 1952, 

main 


> Future—Color tv is one 


reason way parts 
makers look to the future wita op- 


timism. There are approximately 


component 


250 capacitors and nearly 300 re- 
approximately 2.5 
of these parts alone, in 


sistors, times 
as many 
color sets compared to black and 
addition to 


other components used. 


white, in the many 


With more critical circuits in color 


sets, higher unit prices for certain 
components expected. Thus, 
though the total number of tv sets 
1954, 


sales 


are 


sold may drop in dollar 


volume for 


well increase. 


parts may very 
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U.S. Analyzes Electronics Work Force 


workforce were in production jobs. 
Almost 30 percent of these employ- 
ees were estimated to be in assem- 


Occupational make up of pro- 
duction and  nonproduction 
workers varies with product 


CHANGES in electronics equipment 
production well as 
changes brought about by military 
had 
occupational 


techniques as 
production have 
effect on the 
composition of the electronics in- 
dustry. An analysis made by the 
Department of Labor of job pat- 
terns in electronics in 1953 shows 
the status of the electronics work- 


electronics 


their 


force. 


> Production Workers—In 1953, 
over 76 percent of the industry’s 


14 


bly occupations and 9 percent were 
in inspection and testing jobs. Less 
than 3 percent were in metal-ma- 
chining occupations and about 10 
percent were employed in fabricat- 
ing and processing work. 


> Products—In military and indus- 
trial manufacturing, 
according to the analysis, fewer 
inspection and_ testing workers 
were employed than in either radio 
and tv sets or parts manufacturing 
but over twice as many production 
machinists and machine tool oper- 
ators were employed. Military elec- 


electronics 


tronics plants employed a_ higher 
proportion of skilled workers in 
almost all occupational groups, 
especially in assembly, inspection 
and testing operations and a higher 
proportion of stock control workers. 


>Non-Production Workers— 
Nearly 24 percent of the electronics 
industry’s workforce was employed 
in stenographic jobs and executive, 
professional, technical and admin- 
istrative occupations. About 
out of every 14 non-production em- 


ployees 


one 


was a professional or tech- 
nical worker such as an enyineer, 
draftsman or engineering aide. 

Engineers comprised 8.4 percent 
of the total workforce in military 
and commercial electronics plants 
compared to 4.7 percent in receiver 
and tube plants and only 2 percent 
in parts Draftsmen 
represented 2.2 percent of employ- 
ees in military and commercial 
plants and 0.6 percent of those in 
other electronics plants. 


factories. 


> Size—Although plant size affects 
the make-up of electronic occupa- 
tions less than product, indications 
that small plants with 
than 500 employees had a higher 
proportion of skilled workers and 
less semiskilled and unskilled 
ployees than large factories. 


were less 


em- 
The 
ratio of all engineers to all employ- 
ees in large plants with over 500 
employees was twice the ratio in 
small plants and the proportiof of 
engineering and draftsmen 
was also substantially higher. 


aides 


Computer Translates 
Russian Language 


LINGUISTS of Georgetown Univer- 
sity and IBM engineers recently 
demonstrated a new application of a 
standard digital computer— 
lation of Russian into English. 

Text to be tcanslated is fed into 
the computer on standard punch 
cards. Using stored dictionary, 
syntax and grammar information, 
the computer finds the proper Eng- 
lish equivalents of Russian words 
and prints them in smooth-reading 
English sentences. For example, 


trans- 


(Continued on page 16 
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CATALOG 523-A. Air- 
damped Barrymounts 
for shock and vibration 
protection of military 
airborne equipment. 


BULLETIN 532. Vibra- 
tion isolator Type 915, 
for isolating vibration 
and noise caused by 
high-speed motors or 
motor-driven equip- 
ment. 


BULLETIN 533. Me- 
dium-impact shock ma- 
chine Type 150-400 
VD, for qualification 
and acceptance shock 
tests up to 77g. 


BULLETIN 534. Series 
M44 ALL-METL vibra- 
tion isolators and Series 
TOMA mounting bases, 
for military airborne 
equipment under ex- 
treme operating condi- 
tions. 

BULLETIN 535. Com- 
ponent shock machine 
Type 20 VI, for quali- 
fication and acceptance 
shock tests up to 210g 


“LOOK — NO LAGGING!” 
Increasing profits through the 
use of the new Leveling Barry- 
mount for industrial machinery 


BULLETIN 536. Series 
M64 ALL-METL vibra- 
tion isolators and Series 
AOMA and NOMA 
mounting bases, for mil- 
itary airborne equip- 
ment under extreme 
operating conditions 


BULLETIN 537. Series 
262/633 vibration iso- 
lators, for isolating vi- 
bration and noise caused 
by medium-speed mo- 
tors of motor-driven 
machinery. 


BULLETIN 538. Series 
670/297 shock and vi- 
bration isolators, for iso- 
lating shock caused by 
impact-type machines, 
and vibration and noise 
caused by heavy rotating 
or reciprocating 
machines 


Here are complete engineering data, application information, and pointers 
to profits in every field of shock and vibration isolation. Write TODAY 
for your free copies of the ones you need. 


THE 8 A y Ee Yy corp. 


707 PLEASANT ST., WATERTOWN 72, MASSACHUSETTS 


SALES REPRESENTATIVES IN 


Atlante Saitimore Chicago Clevelond Dalles Deytor Oetreit Les Angeles Minseapolis New York 
Philedeiphia Phoesix Rochester St. Lewis Sen Proncisce Seotile Yoronte Washiagten 


Want more information? Use post card on last page 
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the Russian sentence “VYELYI- 
CHYINA UGLA OPRYEDYELYA- 
YETSA OTNOSHYENYIYEM 
DLYINI DUGI K RADYIUSU” is 
translated “Magnitude of angle is 
determined by the relation of length 


of arc to radius.” 


> kuture—In three to five 


work 


years, 


sufficient will be completed 
lan- 
guayes to permit multilingual trans- 
highly 


fields as enyinering and medicine. 


in the mechanics of various 


lations in such specialized 


This would release valuable infor- 


mation not now available because 


of translation difficulties. 


Industry Concentrates 
On Marketing Plans 


INCREASED 
1954 is expected by most manufac- 
turers in the electronics industry. 
As one major producer put it, “The 
14-year old sellers’ market is gone. 
Many industries are now adjusting 
their operations to meet the de- 
mands of a buyers market. Careful 
planning and hard selling 
needed to maintain volume.” 


buyers’ resistance in 


are 


> Spending—A National Indus- 
trial Conference Board survey of 
155 manufacturing companies, 
which included 10 firms in the elec- 
tronics field, shows that 70 percent 
expect their 1954 
budgets to equal 1953 expenditures, 
despite possible lower output. Fifty 


promotion 


percent of the surveyed firms ex- 
pect to increase their over-all sales 
expenditures in 1954, 
partly as a result of intensified sales 
efforts and partly because of rising 
It is reported that GE ex- 
pects to spend $45 million to $50 
million in 1954 on sales-bolstering 
work, which is $10 million 
more than was spent in 1953. 


expense 


costs. 


about 


> Salesmen— Manufacturers are 
intensifying their efforts to recruit 
salesmen. A third of 155 com- 
panies surveyed by NICB intend to 
put men in the field this 
vear. About half of the new sales 
will come from 
and universities. This is especially 
true for technical sales personnel, 
according to the Board. 


more 


recruits colleges 


16 


New England Surveys Electronics 


And finds it is young, special- 
ized and tast growing, with 
piuns to grow more 


COMPOSITION of New England’s 
electronics industry is revealed in 
replies of 170 the 
field to a survey by the Federal 
Reserve Bank of Boston. 

As shown in the chart, Yankee 
specialize 


companies in 


electronics producers 
in component parts manufactur- 
ing, services and raw materials 
and in test equipment. No major 
tv receiver manufacturers have 
assembly plants in the area so set 
manufacturing is virtually 
existent. 

New England electronics manu- 
facturers vary considerably in 
ize and employ from two to 
several thousand workers. Slightly 
over one-third of the reporting 
firms had less than 50 employees 
in January, 1953. 

The electronics industry is the 
most rapidly growing one in New 
England, according to the survey. 
Total employment in 142 
tronics firms from 38,- 
466 in January, 1951 to 58,697 in 
January, 1953, for a 53-percent in- 
crease. And it is young. Nearly 
half of the reporting companies 
started operations since the end 
of World War II. 


elec- 


advanced 


> Sales—New England electronics 
manufacturers about 
evenly divided between the north- 
eastern states and the rest of the 
U. S. The typical concern ships 
one-fifth of its products to other 
companies located in New Eng- 
land, one-fourth to firms in New 
York and New Jersey and almost 
one-half of its total output to 
other parts of the U. S. Only two 
out of 5 firms reported any export 
business and for them, foreign 
sales averaged only 3 percent of 
total sales. 

Defense accounted for a 
large part of the electronics busi- 
ness. From 35 to 50 percent of the 
tvpical company’s sales denended 


sales are 


sales 


non- 





NUMBER OF COMPANIES 

















on the defense program in 


spring of 1953. 


> Competition—Most important 
outside competitors of New Eng- 
land electronic producers’ are 
located in New York, New Jersey, 
Pennsylvania, Illinois and Califor- 
nia. New York competitors were 
mentioned more than twice as fre- 
quently as those from any other 
non-New England state. About 
25 companies reported important 
competition from New Jersey, 
Pennsylvania and Illinois con- 
cerns. Competition from the West 
Coast was reported by 15 firms. 


Army Opens Electronic 
Proving Grounds 


DEPARTMENT of Army has set up a 
large proving ground at Fort 
Huachuca, Arizona for testing 
weapons that use electronics. 

It was found that Signal Corps 
aviation activities 
more experimental 
than is available at Fort Monmouth 
N. J., where they have been located. 
The area of Fort Huachuca, in 
stand-bv status since June, 1953, 
the only suitable 
and economical site of those studied. 

The major Signal Corps activi- 
ties st Fort Monmouth, including 
research and develonment labora- 
tories and the Signal Corps school, 

(Continued on page 18) 


electronic and 


require space 


was selected as 


February, 1954 — ELECTRONICS 








the Chief Engineers’ Best Friend 


EVEN BEFORE GETTING ON THE AIR! 





The G-R Type 1183-T TV-Station Monitor is one of the most reliable 
frequency-indicating devices commercially available. It is, in addition, an accurate 
measuring tool which is indispensible to station operating personnel... even 
before the transmitter is on the air. 

Chief Engineers, who have had.this TV Monitor at their disposal during 
preliminary transmitter setting-up stages, are its most enthusiastic supporters. 
They are impressed by its adaptability to a wide variety of station measuring 
problems during the early periods of operation. These men stress the importance 
of having one of these monitors available at the station at the earliest possible time. 

Current deliveries are within 60 days from date of order. 


A few of the many ways in which the Type 1183-T TV-Station Monitor 
will aid you, in the adjusting and testing period preceeding commercial operation: 


% By indicating correct tuning of aural 
and visual transmitter frequencies and in- 
suring correctness of inter-carrier spacing 


% Helping locate, analyze and eliminate 
distortion and noise in transmitter aural 


channel 
FEATURES 


% Sound and video carrier frequencies are com- 
pared with multiplied frequency of highly-stable 
crystal esciliater invented and patented by G-R — 
two large scale, illuminated meters indicate fre- 
quency deviations of carriers 


% Aural modulation in both percentage and db is 
shown on third meter; panel switch provides for 
indication of positive peak, negative peak, or both 
peaks simultaneously — for convenience, over- 
modulation-alarm-lamp flashes when aural modula- 
tion exceeds predetermined level set by dial 


*% Providing reliable indications of mod- 
ulation percentage, useful for calibrating 
transmitting-station audio circuits 


*% Measuring a-m noise in f-m channel 
when used in conjunction with the Type 
1932-A Distortion Meter and Type 1932-P1 
A-M Detector Unit 


The Type 1183-T TV-Station Monitor has 
evolved over a quarter century of G-R lead- 
ership in the development and manufacture 
of precision frequency-measuring instru- 
ments. It indicates carrier-frequency devia- 
tions with an accuracy of much better than 
one part in one million, and faithfully mon- 
itors distortion, noise and modulation level 
for ‘‘proof of performance” testing. 

This instrument meets every requirement 
of the FCC for offset carrier operation. It 
will indicate correct intercarrier spacing 
within 300 cycles for 30 days and within 
500 cycles for 6 months — more than ac- 
curate enough to meet FCC specifications 
for NTSC color broadcasting. 


Type 1183-T 
T-V Station Monitor 


now in use by nearly every televisien station 


$2830 to $2905 
depending on frequency 


GENERAL RADIO Company 


275 Massachusetts Avenue, fhivptialan's 39, Massachusetts, U.S.A 


M 


yO) West NEW YORK 6 


« CHICAGO 5 4 OS AMOMLES 3 


¥% Visual carrier indications accurate within +500 
cycles. Aural carrier indication within +1000 
cycles 
On all v-h-f channels, the above accuracy 
is guaranteed for at least thirty days —at 
the lower u-h-f frequencies, the period is 
over sixteen days — at the higher u-h-f fre- 
quencies, the period is ten days or more 


% High fidelity audio output provided for distor- 
tion and noise-level measurements, and for audio 
monitoring — residual noise level is down 70 db 
or better for 25 ke deviation 


% Overall monitor distortion is less than 0.1% 
for +25 ke swing, allowing measurement of very 
low-level transmitter distortion 


% VHF Monitor has high impedance and sensitivity 
of l-volt or better — 500 mw sensitivity for low- 
impedance UHF input 


* a. to noise ratio is excellent through chan. 


x Complete remote metering facilities — termi- 
nals are provided for connecting remote center- 
frequency meters and additional modulation and 
quasenndaiation indicators 


% Center-frequency indications and distortion 
measurements are accurate even under heavy mod- 
ulation — counter-type discriminator has excellent 
linearity over +100 kc range 


te Separate power input for crystal-oven heaters 
enables direct connection to station standby power 


Convenience in operation — pilot lamps on 
ront panel indicate adequate input power — 
input-level meters at rear are immediately adjacent 
to input-level adjustments 


We For safety, all ac power leads are fused on 
both sides of the line — short to ground cannot 
cause fire — fusible link in crystal oven prevents 
accidental overheating 


Ww Cabinet is arranged for maximum heat dissi 
tion and easy installation — interior is reedly 
accessible for servicing 
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remain unaffected by the transfer. 


> Personnel—Commanding officer 
for the new Army electronic prov- 
ing Brig. Emil 
Lenzner, formerly chief of Signal 
Corps plans and operations division 
in Washington, D.C. Executive 
the center is Col. 
Earle Cook, previously commanding 
ifficer of White Sands Signal Corps 
Avency, White Sands, New Mex. 


yground is Gen. 


officer of new 


Color TV Service 
Training Programs Set 


manufactur- 
for 


SEVERAL 
have 


major tv set 
ers announced plans 
service training. 

has held a 
week color tv service school for its 
field who will 
train distributor person- 
nel. RCA held color tv servicing 
clinics for receiving-set licensees 


color tv 
Westinghouse two- 
service engineers 


service 


in January and will begin a series 
technical clinics for 
servicemen to be held in 65 cities 
starting early in February. RCA 
Institutes will color tv 
home study course for technicians. 
Electric invited 
service personnel and technicians 
from its distributors and key deal- 
ers to a color tv symposium in 
January for 35 hours of indoctri- 
nation into all phases of color tv. 

Raytheon has announced a new 


of two-day 


start a 


General has 


pictorial system which enables a 
tv set owner to identify reception 
troubles of a color or b-w set to a 
serviceman by telephone. 

P Set 
is already having its effect on the 
design of color sets and methods 
of shipments. One manufacturer 
expects to make the tops of all 
color ty sets removable to make 
alignment and adjustment easier. 


Design—Color tv servicing 


As in the early days of mono- 
chrome tv, color sets and picture 
tubes may be shipped in separate 
cartons to reduce possible ship- 
ping damage. As a result, a tech- 
nician will most likely have to 
make an initial call to install the 
tube. Such extra other 
factors are expected to set service 


calls and 
contract prices for color sets high. 
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Tube Registrations Increased In 1953 


New tube types up nearly 60 
percent; transistors and crys- 
tals quadruple 


More than 250 new tube designs 
were registered with RETMA by 
tube makers in 1953 compared to 


about 160 in 1952. 


> Types—Classed with tubes, the 
largest increase in 1953 was in the 
device category which 
includes transistors and crystal de- 
vices. In 1952 only 11 reyistrations 
were made in this field while last 
} were registered. 


solid-state 


Cathode-ray tubes were next in 
registration growth, with over 30 
more registrations than in 1952 for 
a total of 88. About 60 registrations 
were made in the transmitting and 
industrial tube classification in 1952 
compared to 97 in 1953. Only classi- 
fication to show a decrease in new 
registrations in 1953 was receiving 
tubes which dropped to 31 registra- 
tions from 34 in 1952. 


> Companies—Tube manufactur- 
ers registering new tube types in 
1953 cover almost the complete 
roster of the tube industry. Solid- 
state device registrations reported 
by RETMA for the first 11 months 
of 1953 show Hughes registered 12; 
GE, 11; CBS-Hytron, 10; RCA, 4; 
Amperex, Lansdale, National Union 
and Sylvania had 3 each and Na- 
tional Semiconductor & Microwave 
Assoc. registered 2 each. 

DuMont accounted for about 40 
percent of new c-r tube registra- 
tions in 1953 with 35 registrations. 
Westinghouse and Electronic Tubes 
of England registered 9 each. Na- 
tional Union and GE listed 7 and 
5 respectively and 8 other manu- 
facturers registered from 1 to 4 
new crt types. 

Sylvania led in receiving-tube 
registrations in 1953 with 9 regis- 
trations and five foreign tube manu- 
facturers registered 9 new receiv- 
ing-tube types during the period. 
Six other U. S. manufacturers 
registered 3 or less during the year. 

For transmitting and industrial 
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Amperex registered 31 new 
tube types during the year followed 
by GE with 11, Sylvania with 10, 
Raytheon with 8; RCA, 8; Bendix, 
7. Eleven other manufacturers 
registered 6 or less. 


TRANSISTORS _% 
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NUMBER OF REGISTRATIONS 
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tubes, 


Magnetic Tape Seen 
For Court Reporting 


APPROXIMATELY 5,000 court report- 
ers may be considered as prospects 
for magnetic tape recording sys- 
tems when suitable equipment for 
their needs is made available. 

Total dollar business could 
range from $5 million to $50 mil- 
lion, depending on the system 
chosen. Portable systems would 
find use at conventions, legislative 
sessions and other affairs requir- 
ing a record of spoken words. 


> Choice of System—First design 
decision to be made is whether 
main reliance shall be on man or 
machine, to continue the present 
role of shorthand and use tape to 
increase accuracy, or eliminate 
shorthand, with the reporter to 
monitor and identify each speaker. 
The choice depends on cost, com- 
plexity and interference with 
courtroom procedure. 


> Supplementary Version—Use as 
an aid to shorthand would require 
a machine that will record up to 
four hours without attention. A 
minimal but satisfactory system 


(Continued on page 20) 
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hermetically sealed 
GERMANIUM 
DIODES 


a new sealed package 
worth crowing about 





© Completely sé atmospheric condition® 
® 100% testing of all diodes ; 


@ Every diode temperature - humidity cycled for 32 hours; 
also held for 12 hours at 105°C, 4 hours at -25°C 


Samples of every production lot put through 

JAN-193 humidity test 

Oscilloscope tests for hysteresis and the various 

types of instability 

Smaller size for solder-in design 

NEW plug-in design 

Extra rugged and shock resistant 

Coated with protective insulating lacquer YF st 


MAX. _ MIN. 3 
. AVG = FORWARD “f 
MAX, PEAK DC CURRENT MAXIMUM INVERSE CURRENT a 
oc ANODE AT MIN. I 
TYPICAL INVERSE . CURR. +1¥ AT—5V AT—I0V AT—SOV AT—IOOV INVERSE C 
TYPE APPLICATION VOLTAGE ma. ma. ma. ma. ma ma. ma. VOLTAGE 


INeyp SOV DC Restorer 80 34.00.0085 0.05 100 OF 


CKiep Gen. Purpose Diode «= «Ds—i‘iédS( (iS 5 08 0 048 


CK7OSA ., Gen. Purpose Diode * 100 tiStié«i 08 049. 


Cioyp _ S0V OC Restorer 00 3585 


«300 + 00S» 


rai p 100V DC Restorer 100 35 3.0 015 


30 at 
o AN 


SOLDER:IN 


et Computer Diode 150 


neasured at 25°C 


antities through Newton, Ch 


$0 stocked by over 500 Raytheon Special 


RAYTHEON MANUFACTURING COMPANY 


RAYTHEON MAKES ALL THESE 
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should include four unidireciional 
microphones at $60 each, special 
ave amplifiers and mixers at $500 
recorder at about $200, 
total of $1,000 be- 


modification and installation 


and a 
for a about 


fore 


© Robot 
placing 


~With 
shorthand 


Version tape re- 
completely, 
tol- 


erated, This would mean duplicate 


system failure could not be 


three-channel tape machines and 


amplifiers, and a battery-operated 
reserve power supply. 
Microphones for the judge and 
the prosecuting or plaintiff's at- 
torney could share one recording 
track, The witness and the defense 
could the second 


attorney have 


track. The at the con- 
trols would use his own mike on a 
third track to identify speakers 
and describe visual events. 
Probably a permanent installa- 
tion, the robot system would com- 
two $2,500 


reporter 


three-channel 
$2,000 control 
duplicated 


prise 
tape machines, a 
including 


ponents, at 


center com- 


least six mikes, a re- 
serve power supply and accessories 
that would total upwards of $7,500. 

This look into the future of 
court reporting was given by Vin- 
cent Salmon of Stanford Research 
Institute San 
convention session of 


Francisco 
the Na- 
tional Shorthand Reporters Asso- 
ciation. 


before a 


Educators Start Using Channels 





1955 
APPL 
PENDING 


1952 
APPL 
PENDING 








cP 
STA 
we E 








CP = CONSTRUCTION PERMIT 


STA= SPECIAL TEMPORARY AUTHORITY 
TO OPERATE 


NON RESERVED 


r ——————— 


CHANNELS 


PENDING TOTAL 


ON 
AIR 














Chart shows status of educational television using both reserved and com 


mercial (nonreserved) channels 


Total of 30 stations expected 
on air by end of year; more 
may come 


WITH two noncommercial stations 
on the air (KUHT, Houston and 
KTHE, Los Angeles) and one com- 
mercial license assigned to a college 
(WOI-TV), Ames, Iowa), educa- 
tional tv is beginning to roll. 
Despite predictions of alarmists, 
still being kept 
available and money is trickling in. 
As shown in the chart, educators 
have filed a total of 46 applications, 
have been granted 26 construction 
permits and 3 STA’s (special tem- 
porary authorizations to operate). 
Municipal and educational insti- 


frequencies are 


20 


Data was taken from JCET report 


tutions have filed a total of 12 
applications for nonreserved (com- 
mercial) channels. Stations in St. 
Louis and Green Bay are testing 
and may be on the air within the 
next couple of months. Educational 
programs furnish revenue to sev- 
eral commercial tv outlets. 


> Future Bright—The National 
Citizens Committee for Educational 
TV total of 25 to 30 
educational stations on the air be- 
fore the close of the year. Says 
Robert R. Mullen, executive director 
of NCCET, “many of the most 
famous educational and cultural in- 
stitutions of the United States will 
be engaged actively in noncom- 
mercial television programming.” 


forecasts a 


Industry Scrutinizes 
Foreign Trade Status 


NEMA study of exports, imports 
and labor yields picture of elec- 
tronic foreign business 


COMPREHENSIVE report made by the 
National Industrial Conference 
Soard for the electrical 
turing industry shows the position 
of the industry in foreign trade. 
the 240-page 
Wage differ- 
U.S. electrical 


manufac- 


Conclusions of 
NEMA report are: 
entials between 
equipment manufacturers and 
their foreign competitors have 
broadened; Subsidies and aids by 
foreign nations 
joyed by U.S. 


those en- 
competitors; Ex- 
change controls and other’ re- 
straints on foreign trade have 
increased and discriminate against 
the U.S.; Dollar gap in foreign bal- 
ance-of-payment-positions has been 
replaced by a dollar surplus; Trade 
taking the place of aid might bene- 
fit Germany more than our World 
War II Allies. 


exceed 


>» Exports—For the electronics 
industry, the study shows that 
Mexico, Cuba, Canal Zone and the 
other areas between the _ Rio 
Grande and the Panama Canal 
were the biggest customers for 
electronic equipment mainly be- 
cause they were volume buyers of 
tv sets. These countries bought 
as many tv sets as all of the other 
world areas covered in the study 
did, combined. This area, along 
with South America, was also the 
electronics industry’s biggest for- 
eign customer for radios, radio- 
phonographs and broadcast equip- 
ment in 1952. 

Canada, which ranked second as 
customer of U.S. electronic ex- 
ports, was only $2.0 million under 
the combined countries listed pre- 
viously. It ranked as the number 
one market for radio and tv set 
components using almost one- 
third more than the rest of the 
world areas combined. The Do- 
minion was also one of the lead- 
ing importers of radio and tv re- 


(Continued on page 22) 
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PThis unique development permitting precision 

“toroids to be combined in decade steps of in- 
ductance will appeal to all engineers who are 
familiar with the disadvantages of the ordinary 
type of inductance decade box. 


All the decade units in the plug-in de- 
cade series are higher Q toroids such 
as are employed in the Burnell attenu- 
ation filters. They are guaranteed to a 
tolerance of 1% of the marked induc- 
tance and have extremely good stability 
of inductance vs. voltage and tempera- 
ture. weeny 





— = 


OTHER RECENT Burnell ACHIEVEMENTS 
IN TOROIDS AND FILTER NETWORKS 
SIDE BAND FILTERS 


Our most recent engineering development in communications 
filters has already stirred the interest of the leading receiver man- 
ufacturers in the country. 

The new side band filters which eliminate, for most applica- 
tions, the necessity for expensive crystal filters are expected to 
accelerate the advancement of single side band communications. 

MINIATURE TELEMETERING FILTERS 

In recognizing the need for miniaturization of the presently 
bulky telemetering equipment, our engineering staff has succeeded 
in reducing the size of telemetering filters to as little as 25 to 50% 
of the original volume. 

SUB MINIATURE TOROIDS 

Toroids for intermediate frequencies of LOOKC to | mega- 
eyele. A wide variety of coils ranging in size from % inch provides 
high Q in the frequency range betweeen audio and RF. 

The tiny toroid about the size of a dime has been welcomed 
by designers of sub miniature electronic equipment for the tran- 
sistor, guided missile and printed circuit field, 


Literature for all the above available on request 
Writ 4 7 and enl ar d bs ge catalog 102A 
See us af 1 R E show booth 678 Kingsbridge 
rmigry, N.Y. City, \Marclt 22-23-24-25, YONKERS 2, NEW YORK 
Exclusive Manufacturers of Communications Network Components 
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ceiving tubes ranking second only 
to all of South America. 


> Labor—The survey indicated 
that foreign manufacturers of 
electronic and electrical products 
have a large labor cost advantage 
U.S. companies. In 1952, 
total monetary hourly wages and 


over 


wage supplements of nine nations 
covered by the survey ranged be- 
tween 10 percent of U.S. figures 
in Japan to 33 percent in Belgium 
and Sweden. 


> Private Study—A U.S. manu- 
facturer of equipment 
recently made a study of prevail- 
ing labor rates and general effi- 
ciency in the use of labor and ma- 
terials in the industry in 
foreign countries. For electronic 
equipment producers, it showed 
the following: 


electrical 
seven 


Vercent of 
U. 8. 
Product Labor Kate 
Radio Tube 35% 
Electronics p2 
Electron 


Country 


England 
Germany 
Holland 


x-ray 18% 


The effectiveness of labor, com- 
pared to the U.S., was 50 percent 
for England, 110 for 
Germany, and 75 for 
Holland. 

This study concluded that labor 
costs of various electrical products 
in the seven countries ranged be- 
tween 20 and 75 percent of U. S. 
labor costs of the same products. 


percent 
percent 


Ignitron Sales Gain In Volume 


Resistance-welding equipment 
and power rectification for rail- 
roads are growth markets 


CONTINUED increasing sales of igni- 
trons by electronic manufacturers 
are indicated by current develop- 
ments in the field. As shown in the 
chart, resistance welding represents 
a substantial and growing market 
for the units. Sales to this market 
in 1953 are estimated at nearly 
$1 million. 


> Market Change—Survey of igni- 
trons in use in the U. S., made by 
AIEE in 1950, covering about 44 
percent of all users, shows that the 
electrochemical field was the lead- 
ing market for the tubes. Indica- 
that now resistance 
welding and railroading may take 
the lead market-wise. 


tions are 


© Railroads—Accenting increased 
sales to railroads, application in 
quantity of new rectifier equipment 
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to multiple-unit railroad cars will 
be made on the New York, New 
Haven and Hartford Railroad early 
this year. 

One-hundred such cars, using 
ignitron rectifiers to convert 11,000- 
volt, 25-cycle alternating current 
from the trolley to nominal 600 


will be 
placed in service shortly, according 
to Westinghouse engineers. The 
rectified will operate fou 
spring-supported motors on each 


volts of direct current 


power 
car. 


>» Ahead—A new General Electric 
ignitron is temperature controlled 
and can save industrial users hun- 
dreds of thousands of gallons 
of water normally used for cooling 
these tubes. This development ma) 
substantially increase sales of units 
to welders. 

Increased use of ignitrons in steel 
mills is also predicted. Westing- 
house engineers report that igni- 
tron rectifiers have proved to be 
well suited as main power supplies 
for hot-strip mill drives. Units have 
been installed for the purpose at the 
Fairless Works of U.S. Steel. 


Financial Roundup 


MorE manufacturers in the elec- 
tronics field report substantial 
profits from 1953 business and stock 
offerings continue to be active. 
Eight firms reported net profits for 
varying periods of 1953: 


Net Profit 
Company 1953 1952 
American Broad 
casting 
Paramount 
Theaters (9m) 
American Cable & 
Radio (10 m) 
teckman Instru- 
ments (5 
(jeneral 
Equip. (9 m) 
IBM (9 m) 
Raytheon (6 m) 
Remington Rand 
(9 m) 
Ultrasonl« 


7,559,000 


$5,435,000 


016,000 


524,000 
223,422 190,793 
2,283,830 
992, 078 
639,000 


490,433 
21,251,233 


1,813,000 


020,769 6,827,794 


(12 m) 268,818 105 441 


P>Registrations — Eitel-Mc 
Cullough registered with SEC cov- 
ering 114,000 outstanding shares 
of capital stock (par $1) to be 
offered at $7.30 per share. Ng part 
of the proceeds will be received by 
the company. The selling stock- 
holders, W. W. Eitel, president, and 
J. A. McCullough, vice-president- 
treasurer, own 207,000 and 267,000 
shares respectively constituting 
30.4 percent and 39.2 percent of the 
outstanding stock. Ejitel will sell 
45,000 shares McCullough, 
69,000 shares. 

Decea 


and 


Records registered with 


(Continued on page 24 
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INDUSTRIAL REMOTE 
CAN GREATLY REDUCE Y 


> 


Hammarlund equipment 
centralizes control, 
ups man-hour output! 


A careful review of operations within your plant may dis- 
close the fact that a variety of functions are inefficiently 
handled manually ... turning “off” and “on” valves, 
switches, or operating other controls at remote points. 
Perhaps the persons performing these functions do so 
only after receiving telephoned orders from a central 
dispatch point, and otherwise have little else to do. 

Shift these men to more worthwhile activities. Their 
former duties can be handled direct from the central con- 
trol point by use of highly-reliable Hammarlund remote 
control equipment. This all-electronic system requires 
only one telephone circuit (ar microwave.or radio circuit) 
to each remote point for complete control and metering 
of all your required operations. 


ae 5 Sees < 


2roven Performance 


Refineries, pipelines, utilities, railroads and other indus- 
trial organizations who have need for centralized control 
of their wide-spread operations are finding that Hammar- 
lund has a remote control system to fulfill their needs. 
These systems are now in operation by many progressing 
industries — a listing is available on request. 

Two basic factors, carefully pre-determined for the 
equipment, were flexibility and versatility. Because it is 
designed on the building-block principle, using standard 
service-proven sections in the most efficient combina- 
tions, great flexibility has been achieved. For all practical 
purposes, each customer gets a custom engineered instal- 
lation at a standard system cost. 


Fill out and send the coupon below, or write immediately 
for detailed information on how you can cut your operat- 
ing costs by using Hammarlund Remote Control and Sig- 
naling Equipment. If you send a brief description of your 
requirements, Hammarlund engineers will analyze them 
and suggest the most efficient system. No obligation, 
of course. 


Hammarlund Company 
460 W. 34th St., New York City 


Please send me detailed literature describing your 
Industrial Remote Control Systems. 


[] | am sending a brief description of my requirements. 
Name ? 


Title 


Company 
Address 
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SEC covering 145,842 shares of 
capital stock (par 50 cents) to be 
issued only in exchange for shares 
of common stock ($1 par) of Uni- 
versal Pictures. 


> Offerings And _ Filings—Clary 
Multiplier filed with SEC covering 
16,000 shares of common. stock 
(par $1) to be offered at $6.25 per 
share or the last sales price at the 
Los Angeles Stock Exchange, 
whichever is lower. Proceeds will be 
added to working capital. 

Packard-Bell offered and_ sold 
4,000 shares of capital stock (par 
50 cents) at $12 per share. Pro- 
ceeds go to H. A. Bell, the selling 
stockholder. 

Raytheon .placed privately an 
issue of $7.5 million in 43% notes 
due Nov. 15, 1965. Proceeds will 
be used to repay loans totaling $3.3 
million and for working capital. 

Consolidated Engineering bor- 
rowed $1 million through sale of 
44%'promissory notes due June 1, 
1955 to 1968. Proceeds are to be 
used to repay bank loans, finance 
plant expansion and increase work- 
ing capital. 

Philco will acquire The Dexter 
Co., home laundry equipment manu- 
facturers, in stock exchange of 1.05 
shares of Phileo common stock for 
each 8 shares of Dexter. Total.of 
70,000 shares of Phileo common 
stock will be used. 


Industry Shorts 


> Magnetic recording manufactur- 
ers licensed by Armour Research 
total some 60 companies through- 
out the world 


> Isle of Man has been chosen as 
the site for a low-power temporary 
tv station by the BBC. 


> Hair-removing equipment users 
have asked FCC for additional time 
to meet regulations governing their 
equipment. 


> Airborne radar tests conducted 
by United Air Lines show that C- 
band radar will penetrate a mini- 
mum of 15 miles of 60 mm per hour 
rainfall, using a transmitter power 
of 75 kw, and is the optimum for 
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Fes. 4-6, 1954: Sixth Annual 
IRE Conference And Elec- 
tronics Show, Hotel Tulsa, 
Tulsa, Oklahoma. 

Fes. 4-6: West Coast Audio 
Fair, Los Angeles, Calif. 

Fes. 11-12, 1954: Joint IRE, 
AIEE, ACM West Coast Com- 
puter Conference, Ambassa- 
dor Hotel, Los Angeles, Calif. 

Fes. 18-19: IRE, AIEE Con- 
ference on Transistor Cir- 
cuits, Philidelphia, Pa. 

Mar, 22-25: IRE National Con- 
vention, Waldorf-Astoria Ho- 
tel and Kingsbridge Armory, 
New York, N. Y. 

Fes. 24: Cleveland IRE, Elec- 
tronic Show, Tomlinson Hall, 
Case Institute of Technology, 
Cleveland, Ohio. 

ApriL 5-10: International Con- 
vention of Soundtrack Re- 
cording, Paris, France. 

APRIL 15-16: RETMA Confer- 
ence On Reliability of Elec- 
trical Connections, Iliinois 
Institute of Technology, Chi- 


cago. 

AprRIL 19-20: Symposium on the 
Automatic Production of Elec- 
tronic Equipment sponsored 
by Stanford Research Insti- 
tute and U.S. Air Force, 
Fairmont Hotel, San Fran- 
cisco. 

APRIL 22-23, 1954: AIEE Con- 
ference On Feedback Control, 
se Hotel, Atlantic City, 


Apri. 24, 1954: Eighth Annual 
Spring Technical Conference, 
Cincinnati IRE, Cincinnati. 

AprRIL 27-29: AIEE Electronic 
Components Conference, 
Washington, D. C. 

May 4-6: The 1954 Electronic 
Components Symposium, De- 
partment of Interior audito- 
rium, Washington, D. C. 

May 5-7: 1954: Third Inter- 
national Aviation Trade 
Show, 71st. Regiment Arm- 
ory, New York, N. Y. 

May 5-7: IRE Seventh Region 
Conference & Electronic Ex- 





MEETINGS 


hibit, Multnomah Hotel, Port- 
land, Oregon. 

May 7-8: New England Radio 
Engineering Meeting, IRE, 
Sheraton Plaza Hotel, Boston, 
Mass. 

May 10-12: The National Con- 
ference On Airborne Elec- 
tronics, Dayton’ Biltmore 
Hotel, Dayton, Ohio. 

May 17-20: 1954 Electronic 
Parts show, Conrad Hilton 
Hotel, Chicago, Ill. 

May 24-26, 1954: IRE, IAS, 
ISA, AIEE Conference On 
Telemetering, Morrison Hotel, 
Chicago, Il. 

May 25-27: Eighth NARTB 
Broadcast Engineering Con- 
ference, Palmer House, Chi- 
cago, Ill. 

JuLty 6-9, 1954: International 
Conference On Electron Mi- 
croscopy, Joint Commission on 
Electron Microscopy of Inter- 
national Council of Scientific 
Unions, London, England. 

JuLy 8-12: British IRE 1954 
Convention, Christ Church, 
Oxford, England. 

AuG. 24—SeptT. 4: National Ra- 
dio Show of Great Britain, 
Earls Court, London, Eng- 
land. 

AuG. 25-27: 1954 Western Elec- 
tronic Show & Convention, 
Los Angeles, Calif. 

Sept. 1-16: Golden Jubilee 
Meeting of the International 
Electrotechnical Commission, 
University of Pennsylvania, 
Philadelphia, Pa. 

SepT 13-24: 1954: First Inter- 
national Instrument Congress 
And Exposition, Commercial 
Museum and Convention Hall, 
Philadelphia, Pa. 

Sept. 1954: International Scien- 
tific Radio Union, Amsterdam, 
Netherlands. 

Sept. 30-OcT. 2, 1954: Second 
Annual International Sight 
and Sound Pal- 
mer House Chicago, 


Exposition, 
Hotel, 








airborne weather mapping 


poses. 


pur- 


> Price—to set manufacturers of 
$175 has been set by RCA for its 
color tv tube, 


> Tuna fish catch of 55 tons, 
valued at $20,000, was landed in 
one day by use of Honeywell’s sea 
scanar in commercial tuna fishing. 


> Proposal of FCC may help f-m 
broadcasters income by allowing 
second program on multiplex chan- 
nel at any time or beep radio during 
nonbroadcast hours. Beep system 


uses ultrasonic tone to activate 


special receivers. 


> Reports of interference requir- 
ing FCC investigation rose from 
10,124 to 21,749 in last fiscal year 
with tv cases predominating. 


> Russian decree has been issued 
calling for the manufacture of 2.8 
million radios and 325,000 tv sets 
in 1954, 


>Commercial f-m_ transmitters 
are on the air in four Austrian 
cities and there are plans to place 
three more in operation. 
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THIS 


1S 13 SQUARE 


INCHES 








WITH NEW WESTINGHOUSE 90, 21-INCH TUBE 











The new Westinghouse 90° deflection 
picture tubes give you a 5 percent 
larger picture than any other 21-inch 
tube — 13 square inches more actual 
picture area than that of the largest 70 
tubes. 

What’s more, the overall length of the 
tube has been cut at least three inches. 
Here’s the way to reduce TV cabinet 
depth — or to eliminate the “hat” from 
the back of the set. 

But still more, the new Westinghouse 
90° tubes will actually produce a sharp- 
er picture than old 70° types. Electro- 
Static types are equipped with the new 
Westinghouse electrostatic focus gun 
which produces sharp, clearly defined 
pictures because of its smaller spot size 
Magnetic focus tubes contain the simply 
constructed magnetic focus gun which 
gives Crisp pictures in all areas. 


ET.95044 


you CAN BE 40) °4 Ses ITS 
Westinghouse 


WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, N. Y. 
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New Westinghouse aluminized 
screens are available, too. 

Investigate these Westinghouse 90 
deflection 21-inch tubes today. They 
will make your black-and-white sets sell 
faster in the months ahead. Call your 
Westinghouse sales representatives for 
complete data and sample tubes or 
write, wire or phone Dept. A-2024 at the 
address below. 





21-INCH WESTINGHOUSE 
90° DEFLECTION TUBES 
ARE AVAILABLE WITH: 
Electrostatic Focus 
Electromagnetic Focus 
Aluminized Screens 
Non-Aluminized Screens 











RELIATRON’ TUBES 


25 
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One big family 
with a single thought 


Whether you need terminals, clips, coils, 
chokes, capacitors or any of a number 
of electronic components you can be 
sure they’re right if they’re made by CTC. 

One continuing basic idea governs the 
manufacture of every CTC product. And 
that idea is: quality control. We could not 
guarantee our products as we do without 
a constant check of numerous details that 
determine reliable performance. Our qual- 
ity control engineers see to it that these 
manufacturing standards are consistently 
maintained from close scrutiny of raw 
materials right through to inspection of 
finished product. 

Pictured here are a number of com- 
ponents available at CTC including our 


three kits. These components come in 
standard form and are also custom engi- 
neered to meet your particular require- 
ments. We would be glad to give you com- 
plete details, including specifications and 
prices, on any or all CTC units — as well 
as information on how CTC components 
can be specially designed to solve your 
electronic components problems. 

You will find it well worthwhile to use 
components that are guaranteed. Write to 
Cambridge Thermionic Corporation, 437 
Concord Avenue, Cambridge 38, Mass. 
West Coast Manufacturers contact: E. V. 
Roberts, 5068 West Washington Blvd., 
Los Angeles 16 and 988 Market Street, 
San Francisco, California. 


CAMBRIDGE THERMIONIC CORPORATION 


makers of guaranteed electronic components, 
custom or standard 


SEE THE CTC COMPONENTS ON DISPLAY AT BOOTH 502, IRE SHOW, KINGSBRIDGE ARMORY, NEW YORK, MARCH 22-25th,. 


4@CTC Components shown include: A. capacitor; B. standard and insulated terminals; 
C. coil form kit; D. panel hardware; E. coil kit; F. RF choke kit; G. coil forms and 
coils; H. standard and custom terminal boards; I. ceramic board; J. RF chokes; 


K. diode clips. 


Want more information? Use post card on last page 
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ron wor.» NEW CERAMIC 
PERMANENT MAGNET 


. . « Opens 
New Fields for 
Product Designs 





INVESTIGATE THESE 
CHARACTERISTICS 


@ Higher coercive force 
than any other commer- 
cial permanent magnet 
material. 

Negligible hysteresis and 

4 Typical INDOX I Permanent Magnets eddy-current losses in 

PERMEANCE COEFFICIENT-p magnetic circuits having 

SANA che an alternating-current 
component. 


, * oo 150 wo 
\.\ \ \ Vu Vudatablsl o bated 
enteay PROOUCT BadHaKIO* 

147? 20 18 16 14 on» 6 2 








High electrical resistivity. 


No critical materials re- 
quired. 


: BERR 
INDUCTION-8-KILOGAUSS 





@ Lightweight. 


@ Magnetization practical 
prior to assembly. 











Let our forty-three years of 
accumulated permanent mag- 
net experience help you to 









































utilize this new magnet in 


DEMAGNETIZING FORCE-H-OERSTEDS (GILBERTS PER ca) your prod ucts. Write to 











Dept. 2A for complete de- 
A Demagnetization and Energy Product Curve for INDOX I tails. 


INDIANA PERMANENT MAGNETS 











THE INDIANA STEEL PRODUCTS COMPANY - VALPARAISO, INDIANA 


WORLD'S LARGEST MANUFACTURER OF PERMANENT MAGNETS 
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Specification 


Chester ENGINEERED plastic insu- 
lation, laboratory and field tested to 
more than meet specifications provides 
both easier working qualities and 
longer service life. These rugged plas- 


easily and offer excellent appearance 
in open wiring. Chester single or multi- 
conductor wires and cables are avail- 


able for electrical, electronic, TV, 
radio, telephone and many other in- 
dustries. Call or write for illustrated 
bulletins, today! 


tic coatings offer maximum immunity 
to abrasion, weather, oil and most 
chemicals. Smooth and pliable, they 
pull through channels and conduit 


JAN-C-76 LACQUERED 
WIRES ——SSSSSS eee AND 
SRIR, SRHV, SRRF, WL NYLON WIRES 








105°C, 90°C, 80°C 
UL APPROVED; 


. 
120°C *Solid colors of spiral marking 


SHIELDED 
WIRES & CABLES 





———_ el 











FLEXIBLE INSTRUMENT 
CORD ———————— WIRES 





TV LEAD-IN a ia teesiteoemee COAXIAL 
WIRES sect CABLE 
COMMUNICATION SPECIAL 


WIRES & CABLES SST wines f CABLES 


TO SPECIFICATIONS TO SPECIFICATIONS ai 
“ 
“4 
Cha UP, NAS THE ANSWERS 


Te Re Tee Y eee es oe 


a 
Ph 


Plasticord on, 
> are available - 


standard const 


ti 
Ons OF Custom bui ficat 
Mcations, For 


1 10 spe 
Ki spec : 
on to unusual insulated 9. "Practical 
‘ ed w 


solu 
iring Problems 


call or write 


CHESTER caBLE corP 
i Co gee te er *— NEW b tn Se Wee! 


ke a tains sb 


REGISTERED 
U.S. PAT. OFF. 
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ONLY FILM TYPE RESISTORS MEET HIGHER 


Advancing requirements of instrumentation, 
military electronics and television focus 
emphasis on greater stability for non-wire 


wound resistors. IRC believes its filament 





type construction offers the best answer to 


more exacting standards. For over 28 years 


the film type resistance element has proved 


its superior stability—even in today’s 


newest IRC Boron-Carbon Precistor. 


A thin coating of pre-cured and 
stabilized resistance material is 
bonded to special glass or an in- 
organic core to form IRC’s exclu- 
sive filament type element. This 
is in contrast to the carbon pill or 
slug principle of construction. Its 
uniformity and stability have 
proved superior since the earliest 
days of radio 








































high popularity—high stability 


More IRC Filament Type BT Resistors 
are used in radio and TV sets than 
any other brand. They meet and beat 
JAN-R-11 specifications, and have been 
tested and approved by most producers 
of government equipment. Exception- 
ally stable—in 4, \%, 1 and 2 watts. 
Send coupon for Data Bulletin. 





high voltage—high stability 


IRC Type MV High Voltage Resistors 
offer outstanding stability even in very 
high resistance values. Filament resis- 
tance coating in helical turns on cer- 
amic tube egy a long, effective 
conducting path. 2 to 90 watts. Check 
the coupon for detailed information. 





high economy—high stability 


Type DC Deposited Carbon Resistors 
combine accuracy and economy with 
high stability. Excellent where carbon 
compositions are unsuitable and wire 
wound precisions too large or expen- Eliminates Possibility of End-Cap Trouble 
sive. Available in 4, 1 and 2 watts. 
Use coupon for further facts. 





STABILITY STANDARDS 





Eliminates Danger of Mechanical Damage 


high accuracy—high stability 
The ultimate in stable non-wire wound 
resistors. Type BOC Boron-Carbon !4 
watt Precistors are ideally suited for 








Improved Electrical Characteristics 


critical circuits where stability and high 
accuracy under widely varying tem- 











peratures are important. Extraordinary 
load life. Send for Bulletin 





INTERNATIONAL RESISTANCE CO. 
403 N. Broad St., Philadelphia 8, Pa. 


In Canada: International Resistance Co., Litd., 
Toronto, Licensee 















Send me full data on: (1) DC Deposited Carbon; 

) BT Insulated Filament Type Kesistors; ] MV 
High Voltage Resistors; BOC Boron - Carbon 
Precistors; () MBC Molded Boron-Carbon Precistors 








Name —— saepeemanineaniaieaipiieiaeats 





Co — - 
CONIC RY cone 


Address——_ 








a Zone State 











* 


eu 





Magnetron illustrations courtesy of Raytheon Manufacturing Company 


Source of UHF waves that make All of these parts are made from 
possible the radar screen guarding our — Superior seamless nickel tubing. As a 
continental perimeter is the magnetron. matter of fact, there is Superior tubing 


Essential elements of the magne- — in every one of the 400 different types 


tron, and the anodes and cathodes of the — of Raytheon magnetrons—a record pos- 


companion direct-reading oscilloscope are 


sible only because of great satisfaction 
wroduced by Superior Tube Company. . , : er : 
D a | ‘lie with Superior alloys, fabrication, deliv- 
For example, in the Raytheon magnetron : : 
: ’ : a eries and service. Put your chief de- 
above, Superior furnishes: A. The cathode 
1" ndence n Superior. Superior Tube 
(heart of the magnetron); B. The anode; — P ndence upon Superio ianies 


‘ ‘y” ‘ ‘ 4 OS . ‘rr 4 ? rg 
C. The sleeve on the wave trap (or choke) Company, 2500 Germantown Ave., 


assembly. Norristown, Pa. 


All analyses .010" to 
%"' OD. 


} Certuin analyses in Light 
L Walls up to 244’ OF 


Seomless Nickel Cothode lockseam* Nickel Cathode Dise Cothode* No. 2 Grid Cup, 

Oval, double beod, 025 Round, vertico!l emboss, 121° OO,.312’ 305 Stainless 

» 048 x» 003 Weoll 045° OD « .0021 Woll long Steel, Rolled 

12mm long 26.5 mm long edge. .499°' 
ODO « .010"' 
Wall «x .262°° 
long. 


Many other types of nickel cathodes—such as Lockseam*, made 
from nickel strip, disc cathodes, and a wide variety of stainless 
anodes, grid cups and other tubular fabricated parts are available 
from Superior. For information and free literature on these products 
as well as Cathaloy A-30, A-31**, our latest Cathode Alloys, 
address Superior Tube Company, Electronics Division, 2500 German- 
town Avenve, Norristown, Pa. 

*Menulactured under US Patents 

“US Trademark applied for 
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OHMITE. 


RHEOSTATS 
Mn Special fandem Uodembllis 


eV PL EL ALT IOAN, 


MADE TO ORDER TO SOLVE YOUR 
UNUSUAL CONTROL PROBLEMS 


MODEL "R” RHEOSTAT 


MODEL "N" RHEOSTAT 500 WATTS 
300 WATTS 12.5 OHMS 


PROBLEM — A manufacturer of electric 
motors and speed regulators needed a con- 
trol device, operated by one knob, that 
could be used to test and demonstrate 
various methods of A-C motor speed regu- 


lation. 


12 OHMS 50 OHMS 


MODEL "J" 
RHEOSTATS 
50 WATTS 


MODEL 212-11-T3 
TANDEM TAP SWITCH 


SOLUTION — Ohmite produced a special combina- 
tion of four rheostats and three 11-position switches, 
all coupled together in tandem, and operated by one 
knob. The tap switches are loosely coupled to the 
rheostats so when the quick sake taps close, the rhe- 
ostat settings are not changed. All unite ure elecsri- 
cally independent. Any unit or all units can be con- 
nected in the circuit to be tested, and can be wired 


: ; aaa 5 
TNATIET 


TPPTTTeny 





€ 


in any desired manner, As a resalt of this special 
control device, test and development work was greatly 
speeded up. 

Ohmite is prepared to develop special combinations 
of standard rheostats, resistors, and tap switches to 
me2t your individual requirements, eee your 
Ohmite representative. 


BE RIGHT WITH mC) irl IN II ie = ai 


RHEOSTATS * RESISTORS © TAP SWITCHES 








BUSHINGS FOR SPECIAL 
PANEL THICKNESS 


i 


Iextra-long bush- 
ings and shaft. 
allow mounting 
on panels up to 
2 inches in 
thickness. Seven 
bushing length- 
are available. 
from 'y to 2hy 
inches, 


SCREW DRIVER SLOT SHAFT 


‘\ 


‘ 


§ 


Where infre- 
quent adjust- 
ments are need 
ed, shaft’ end- 
can be slotted 
for operation 
with a serew- 
driver. ‘Tamper- 
ing with the 
shaft) setting is 
thus minimized, 


TANDEM ASSEMBLIES 


Ohmite rheo- 
stats ean be 
mounted two or 
more in tandem, 
for simultan 
ous operation of 
several cireuits. 
Universal joint. 
provide smooth, 
positive mechan: 
ical action, 


Two small mod- 
els available 
with continuous 
circular core and 
endless winding. 
Unlimited rota- 
tion of shaft and 
eontact arm, 
Taps supplied at 
any desired an 
gle on windings. 


EE scala tie Noite 


SEALED, ENCLOSED CAGES 


Compact, corro- 
sion - resisting 
metal enclosure, 
permanently 
sealed by a dou- 
ble seam, pro- 
tects the unit 
completely. 
Available with 
rheostat’ Models 
Hoand J. 


Toggle switch is 
operated with a 
positive snap by 
the movement 
of the contact 
arm. Opens the 
rheostat circuit 
or switehes an 
independent eir- 
euit. Available 
for all models. 


DEAD LUG OFF POSITION 


Wik abe 


Opens the cit 
cuit at the high 
or low resist- 
ance position as 
the contact 
Passes on to the 
lug, whieh is di-- 
connected from 
the wind P 
Recommended 
for light duty 


SNAP-ACTION OFF POSITION 


Opens the rheo- 
stat circuit at 
gh or low 
ance posi- 
tion, The circuit 
is opened as the 
brush snaps into 
an insulated 
notch next to 
the lug, provid- 
ing indexing. 


LESS THAN STANDARD 


ROTATION 


OHMITE MANUFACTURING COMPANY 
3610 Howard St., Skokie, Illinois (Suburb of Chicago) 


Rheostats can be 
supplied) with 
winding space 
and angle of ro- 
tation less than 
standard, Rheo- 
stats can also be 
supplied) with 
fixed or adju-t- 
able stops. 





OHMITE 
































PROBLEM: TO START UP 
A REFRIGERATOR AUTOMATICALLY 
To run efficiently, refrigerators must be defrosted 
periodically. They must also be started up again 
within a definite time. How to do this aulomatic- 
ally, without relying on the housewife’s judgment, 
was once a problem. 


Have you 
ever worked 
with Bellows? 


Although bellows seldom get the spot- 
light in engineering courses, they have 
proved invaluable in solving some of to- 
day’s important engineering problems. 

Clifford vapor-actuated thermostatic 
bellows assemblies are simply designed, 
dependable and easy to install. They pro- 
vide an accurate temperature control that 
is not costly. 

They have gained wide acceptance for 
temperature control for this purpose in all 
types of Diesel engines, stationary and 
automotive, as well as truck and pas- 
senger car gasoline engines. They are 
used, too, in water heating or cooling 
tanks, steam coolers, acid baths, glue 
heaters, bottle washers, tempering baths, 
and other equipment. For ‘additional in- 
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NOW “STANDARD PROCEDURE” 


Automatic timers now start defrosting process at 
a pre-determined time. Thermostat then auto- 
matically turns current on when temperature 
reaches pre-determined point. Food spoilage is 
averted and frozen foods kept from melting. 


formation, fill out and mail coupon below. 

CLIFFORD MANUFACTURING COMPANY, 
Waltham 54, Massachusetts. Division of 
Standard-Thomson Corporation. Sales of- 
fices in New York; Detroit; Chicago; Los 
Angeles; Waltham, Mass. 


AND HERE'S THE ANSWER 


Automatically starting up refrigerating units at 
low cost was solved through the use of bellows 
assemblies by Haydon Manufacturing Company. 
This vapor-actuated assembly gives the close tem- 
perature control essential. 


ay CLIFFORD 


MANUFACTURING CO 
WALTHAM, MASS 


meat 
mata OhLcOws 








ee ee ee 


Gentlemen: 


pressure control 


Company Name 


No. and Street 


Want more information? Use post card on last page 


CLIFFORD MANUFACTURING COMPANY 
119 Grove Street, Waltham 54, Massachusetts 


Please serd me information on bellows application for temperature control. Also for 

C1) Vacuum tube adjustments () Transmitting motion between two mediums (5 Sealing rotary 
shafts or packless valves () Transmitting motion hydraulically to remote points [) Providing 
for thermal expansion () Providing shock mounting or vibration dampening () Differential 
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VOLTAGE REGULATED 
POWER SUPPLIES 


§ 0-400 


CURRENT 


REGU- 
LATION 





0-200 Ma. 


0.5% 





0-20 Ma. 


0.1% 





0-500 Mo. 





0-500 Ma. 





0-50 Ma. 








0-3 Amp. 


MODEL 700 





0-2.25 Amp. 


iy 750 ma 


\t 
output pc: 0-350 vo ts, ond load 





0-1.5 Amp. 


i ° 25 vo 
EGUL 7 Yo ° bo line, 05 








0-750 Ma. 


s, O- 750 moa. 


variation 





' 0-150 Bias 


“0-300 Ma. 
0-5 Ma. 


RIPPLE: 1,50 amp.—Model 710 


2.25 amp.—Model 720 


10 millivolts. 





0-300 Mo. 


3,00 amp.—Model 730 





#1 0-600 
#2 0-600 
0-600 

0-150 Bias 


0-200 Ma. 


This unit is ovailable delivering: 








“#1 200-500 
#2 200-500 


0-200 Ma. 
0-200 Ma. 


Voltage Regulated Power Supplies are conserva- 


tively rated. The regulation specified for each 





200-500 


0-200 Ma. 





0-400 
0-150 Bias 


0-400 


5 0-150 


“100-400 


100-400 ; 


0-350 


f 


0-350 


~[0-3Amp. [0.5 
0-2.25 Amp. 


0-150 Ma. 
0-150 Ma. 
0-5 Ma. 


unit is available under all line and load condi- 


tions within the range of the instrument. 





0-150 Ma. 
0-5 Ma. 


DC POWER SUPPLY SPECIFICATIONS 
REGULATION: As shown in table for both line 





0-150 Ma. 


0-150 Mo. | 





fluctuations from 105-125 volts and load varia- 





tions from minimum to maximum current. 





*REGULATION FOR BIAS SUPPLIES: 10 milli- 





“0-350 


0-1.5 Amp. 


volts for line 105-125 volts. ¥2% for load at 150 





0-350 


"100-325. 


0-150 Bias 


0-750 Ma. 





0-150 Ma. 
0-5 Ma. 


volts. 


tAll AC Voltages are unregulated. 





0-300 
0-150 Bias 


0-150 Ma. 
0-5 Ma. 


All units are metered except Models 131, 315 





0-150 


0-50 Ma. 


and 3100. 





3-30 


0-30 Amp. 





tts 
03-3 


All units are designed for relay rack mounting 














WORKMANSHIP 


Workmanship is of a quality with the highest existing production standards 
and best instrument electronic practices consistent with the intended use of 








or bench use. 


/ 
MANUFACTURERS OF ELECTRONIC EQUIPMENT * RESEARCH + DEVELOPMENT 


KX 1 PCO 


the item as a continuous duty voltage regulated power supply. Oil filled 


paper condensers and resistor-board construction are included in the design. 


LABORATORIES 


131-38 SANFORD AVENUE - FLUSHING 55, N.Y. 


FOR NEW POWER SUPPLY CATALOG — WRITE DEPT. No. 789 


34 


Want more information? Use post card on last page. 


February, 1954 — ELECTRONICS 








specified 
P 7 TRANSISTOR 
as HEARING AIDS 


a 3 
standard a GUIDED MISSILES 


equipment OE POCKET RADIOS 
by 


leading 


° 
MINIATURE AIR- 


ACTUAL SIZE BORNE EQUIPMENT 


+ 
manufacturers SMALL TRANCEIVERS 








TRANSISTOR TRANSFORMER 


GRAMER TINYFORMERS 


@ Gramer TINYFORMERS, first choice , available for immediate delivery! 


of design engineers, are pacing the tran- 





, 2 - . MATCH IMPEOANCE OC RESISTANCE sue wl 
sistor to shrink otherwise large devices side hie one sec on sec IN INCHES us 








down to minute size. Gramer TINY- mi Interstoge | 20,000] 1,000 | 1,150 | 175 | 11/32%3/8«3/8] 005 
FORMERS match inputs and outputs 


in transistor circuits, improve their fre- 





m2 Interstage 20,000] 1,000 930 95 1 1/32«3/823/8 005 





ey Ovtput 600 50 66 77 11/3223/8%3/8 | 005 





quency response, will help reduce your 
Bc ; f MS Output 400 50 70 93 | 11/323/823/8 | 005 
product to minimum size while main- 





we ; ; mo Input 200,000 135 | 11/32"3/823/8| 005 
taining the highest degree of operating 





m7 Output 1.000 9 11/3223/823/8| 005 


124 
mio Choke ooc 21/6443/823/8| 005 





efficiency. 
































A COMPLETE LINE OF TRANSFORMERS FOR EVERY TYPE OF INDUSTRY 


Movuillaally Seated _— 


Meet MIL-T-27 Grade 1, Class specifications 

A or B; and Grade 2, Class C now for 

Specifications. cost-free 
recommendations 


TRANSFORMER CORPORATION 


2734 NORTH PULASKI ROAD - CHICAGO 39, ILLINOIS Sm 
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All Weston Rugged- 
ized instruments have 
externally operated 
sealed zero correctors. 


WESTON Ruggedized Instruments are 
Insulated, breakproof 
connection terminals 
are molded into in- 
ternal rubber. 


available not only in D-C but in movable iron A-C, 
rectifier type A-C and thermo. All are supplied 

with essential sealed zero correctors—shock-resisting flat 
plastic windows—and connection terminals molded i 


into internal rubber, leakproof, breakproof and NZ, 





effectively insulated. For complete details, write 
for bulletin. Weston Electrical Instrument Corporation, 


614 Frelinghuysen Avenue, Newark 5, New Jersey. Tough, flat plastic 


windows are really 
shock resistant. 


WESTON ruggedized instruments. 
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Stupakott 


A complete range of sizes and designs of terminals, lead-ins 
olass-to-metal and stand-offs for hermetic sealing is offered by Stupakoff. 
Made with Kovar metal, the ideal alloy for sealing to hard 
glass, Stupakoff Seals are durable and dependable. These 


are not mechanical compression seals, but are permanently 
fused by chemical interaction. They may be installed by 
conventional assembly techniques. 


Write for a copy of the new Stupakoff Catalog 453, 
giving details of over a thousand sizes and styles 
of Stupakoff Seals. 


STUPAKOFF CERAMIC 
& MANUFACTURING COMPANY 


LATROBE, PENNSYLVANIA 
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BIG 
COREBOARD 


for Scores of Manufacturing Processes 


emane Peete TE a FSS EES ARE GEOR a _ —- 
See oe BR i are eR Sera 82 are yee 


ees 


Tre 


Neco ROM si . 


pe MARK ALS 


0 a 


iN ‘MAR FORD 


PALES 


MADE 




















gana doer 











This husky long-lived Box-type Counter is 
available with 6 figures, in either the ratchet 
model, or in the new geared model with 
bearing inserts. This new gearing permits 
speeds of 1,000 counts per minute, which 
makes the counter adaptable to prac- 
tically any manufacturing process 
where large figures are wanted for 


A 


Want more information? Use post card on last page 


easy reading at a distance. Figure out how 
this counter can be built into your product 
as a new sales advantage over competition. 
Write: 
VEEDER-ROOT INCORPORATED 
HARTFORD 2, CONNECTICUT 
Chicago 6, lll. +» New York 19, N. Y. * Greenville, S. C. 


Montreal 2, Canada * Dundee, Scotland 
Offices and Agents in Principal Cities 


» The Name that Counts” 


February, 1954 — ELECTRONICS 








The Right Match 


for miniature equipment 


requiring a dependable 
miniature chopper... 


AIRPAX C747 


“MIDGET” 
400 CYCLE CHOPPER 





Statistics prove that Airpax leads the nation in quantity and quality of cyoppers. Model! C747 is available 
in quantity for immediate delivery from separate facilities at either of our two plants. Performance, 
rating and life are equal and better than that of our larger models. The MIDGET has 6.3 volt, 400 cycle 
drive, phase angle of 65°, SPDT contacts of about 135° dwell time. Contact our Sales Department for 


complete specification details, our Engineering Department for quick assistance with your application. 


AIRPAX PRODUCTS COMPANY, MIDDLE RIVER, BALTIMORE 20, MD. 





t be done? 


It could 


The books said it couldn't be done— 
but Andrew engineers went ahead and 
designed an antenna that gives 
excellent coverage mounted inside the 
tower! This ingenious development 
enabled station WTOP in 

Washington, DC to use their television 
tower for FM too—and so save 
thousands of dollars. 


Whatever your problem in antennas 
Andrew ingenuity will find the answer. 
Be sure to consult us. 


— _ Andiw 


ORPORATION 
363 EAST 75TH STREET, CHICAGO 19 
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Burton browne advertising 










































































THINGS ARE AS THEY SEEM... 


The long lines are strictly parallel— 
that they appear otherwise is an optical illusion. 


This fuse merely has the metal caps cemented to the 
glass. 











= —s 
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The difference between these two This Littelfuse has the caps locked to glass like this. 


fuses is no illusion... The ends of the glass are formed’. The solder which 
is bonded in a separate operation to the cap reflows 
through the smal: aperture and spreads out to form a 
permanent collar-button lock® between cap and glass— 


impervious to moisture and vibration. The exclusive 

L | T T E L Pr U S E Littelfuse feature eliminates fuse failure due to loose caps. 
Littelfuse leads all other fuse manufacturers in design 

PLAINES, ILLINOTS paren on fuses. Lock-cap assembly patent no. 1922642 





R, C ano L accuraTeLy MEASURED 


RESISTANCE, CAPACITANCE, INDUCTANCE and power factor measured quickly 
and accurately on this self-contained and robust instrument. Its industrial- 
designed appearance fits well in modern surroundings and partners its 


outstanding electrical performance. 


UNIVERSAL BRIDGE TYPE TF 868 


Resistance from 0.10 to 
10M, Capacitance from 
fuuF to 100,.F, and Induct- 
ance from I..H to 100H. | 


Single direct reading L.C.R. 
dial—no multiplying factors 
involved. 


Continuousiy variable bridge 
voltage and automatic de- 
tector sensitivity control. 


Full data and prices of any of the items listed below will be mailed immediately on request: 
UNIVERSAL BRIDGE TF 868 FM DEVIATION METER TF 934 
FM/AM SIGNAL GENERATOR TF 995 STANDARD SIGNAL GENERATOR TF 867 
ALSO 
VACUUM TUBE VOLTMETERS FREQUENCY STANDARDS - (¢ PUT METERS 


AVE ANALYSERS -Q METERS - BEAT FREQUEN( LLATOR: 


MARCONI instruments 


23-25 


BEAVER STREET i eg ee Ok ee 


CANADA AN MA ON MARCONI BUIL N 244 


ENGLAND: Head Off MARCONI! INSTRUMENT ALBANS, HERTFORDSHIRE 


Managing Agents MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED, MARCONI HOUSI 


Want more information? Use post card on lest page 


TRENTON AVENUE, MONTREAL 
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Waldes Truarc Ring Replaces Nut and Washer 
M...Speeds Assembly by 50% 


.--Cuts Costs $5.28 Per 


OLD WAY. Main shaft required costly threading. Assembly was 
slowed by the double application of washer and nut and time-con- 


suming tightening operation. 





— = 
| 


NEW DESIGN USING WALDES TRUARC RING 
PERMITTED THESE SAVINGS 


OLD WAY 


Cost of Nut $10.00 per thousand 
Cost of Washer 3.80 ” ‘i 
Labor for Threading... 2.00 ° 
Assembly _ 3.00 

TOTAL $18.80 


TRUARC WAY 
Cost of Truarc Ring and 
Grooving Operation. . $11.52 per thousand 
Assembly 2.00 


TOTAL $13.52 











4 


TRUARC WAY. Truarc Retaining Ring snaps quickly and simply 
over shaft. Lock assembly is secured in one fast operation. Virtually 
all play is eliminated from lock. 


J. Chesler and Sons, Inc., Brooklyn, N.Y., manufacturers of the pre- 
assembled “’Reddi-Mount” cylindrical lockset, uses a single Waldes 
Truarc Retaining Ring instead of an old fashioned nut and washer 
to secure the entire assembly of their lock. This new, improved 
fastening method enables Chesler to eliminate costly threading ... 
save money on material... speed assembly time by 50% and pro- 
duce an improved, more durable product. 


You, too, can save money with Truarc Rings. Wherever you use 
machined shoulders, bolts, snap rings, cotter pins, there’s a Waldes 
Truarce Retaining Ring designed to do a better, more economical 
job. Waldes Truarc Rings are precision-engineered . . . quick and 
easy to assemble and disassemble. 


Find out what Waldes Truare Retaining Rings can do for you. 
Send your blueprints to Waldes Truarc engineers. 


For precision internal grooving and undercutting...Waldes Truarc Grooving Tool 


SEND FOR NEW CATALOG > 





_ WALDES 


REG. U.S. PAT. OFF 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 
WALDES TRUARC RETAINING RINGS AND PLIERS ARE PROTECTED BY ONE OR MORE OF THE 
FOLLOWING VU. &. PATENTS: 2.362.947 2.362.046. 2.416 652, 2 426 341, 2.439 765 2.441 646 


2.467.603 2.491.306 2.509 081 
AND OTHER PATENTS PENDING 


2.455.165; 2.420.041; 2.463.360, 2.463.363; 2.467.602 
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Want more information? Use post card on last page 


dat 


Waldes Kohinoor, Inc., 47-16 Avstel Pl. t.1.C. 1,6. Y. 


Please send me the new Waldes Truarc Retaining 
Ring catalog. 


(Please print) 


Company . 


Business Address 


a SS 
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General Plate Traflex Thermostat Metals 

and Fabricated Assemblies can cut your costs and 
give you reliable performance in your products 
requiring temperature control, indication or com- 
pensation required. 

Advanced General Plate production methods 
coupled with the best equipment available insure 
positive Consistency in thermal and mechanical per- 
formance, and in maintaining close dimensional 
tolerances, hardness, etc. Every lot, whether it is 10 
or 10,000, is a duplicate of the original, thus elim- 
inating rejects and costly adjustments in assembly. 

General Plate Traflex fabricated assemblies are 
engineered and manufactured to your specifications, 
ready for installation into your products. They elim- 
inate costly fabrication problems... needless spe- 
cial equipment costs... experimental and assembly 
adjustments. 


44 Wont more information? Use post card on last page 


For you who desire to manufacture your own parts, 
Truflex Thermostat Metals are available as strip in 
coils or flat cut lengths. 

It will pay you to investigate General Plate Truflex 
Thermostat Metals for your requirements. Write for 
engineering assistance and catalog. 


You can profit by using 
General Plate Compusite Metals! 


METALS & CONTROLS CORPORATION 
GENERAL PLATE DIVISION 


32 FOREST STREET, ATTLEBORO, MASS. 
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@ REGULATION 0.01% 


e 0.1 MILLISECOND 
TRANSIENT RESPONSE 


e INTERNAL IMPEDANCE 
0.1 OHM, 25 uH 


e HUM LESS THAN 500 x.V 


e SEALED TRANSFORMERS, 
CHOKES, CONDENSERS 


Model 712B Power Supply is deliberately designed to give you 
the finest performance obtainable plus broadest usefulness and 
the lowest price consistent with quality. It offers high regula- 
tion, low internal impedance, low ripple, and the exceptionally 
fast transient response of 0.1 milliseconds. It also provides four 
outputs for maximum applicability, and less than 50 millivolts 
change (no-load to full-load) at any regulated output voltage. 
The instrument has a 0 to 500 volt, 200 ma regulated supply, 
and a fixed —300 volt tap making available a 50 ma, 300 to 800 
volt variable supply for klystron operation. Continuously vari- 
able bias voltages, separate voltage and current meters, and 
generous overload protection are provided 

Model 712B will meet the most exacting requirements of 
heavy duty laboratory or production work. It is particularly 
useful in powering temporary setups, oscillators, small trans- 
mitters, complex systems and certain types of klystrons. 


-hp- 712B Power Supply 


To insure long, trouble-free operation, Model 712B has 
sealed transformers and chokes, oil-filled filter condensers, and 
is fully fused. Only high quality components are used, and no 
electrolytic condensers are employed 


OTHER -hp- POWER SUPPLIES 


hp- also offers two other high stability, high regulation D¢ 
or AC power supplies. -bp- 710A provides output continuously 
variable 180 to 360 volts with regulation of 1‘, and hum less 
than 0.005 volts. -/p 
range of 100 to 360 volts 
$100.00 f.0.b. factory 


710B is identical except has voltage 


hp- TIOA, $85.00; -Ap- 710B, 


For complete information, see your -hp- field 
representative or write direct 


HEWLETT-PACKARD COMPANY 


2948D Page Mill Road + Palo Alto, California, U. S$. A. 





OUTPUT VOLTAGES: 
DC Regulated High Voltage: 0 to 
+ 500 volts (without switching), 200 ma 
max. load 
DC Regulated Fixed Bias: 
50 ma. max. load 
DC Variable Bias: 0 to 
max. load 
AC Unregulated: 6.3 volts CT, 10 amps 
max. load 

REGULATION: 
for line voltage 115 volts 10% 
DC Regulated High Voltage: Less than 


50 millivolts change no-load to full-load at 


300 volts, 


150 volts, 5 ma 


any output voltage 

DC Regulated Fixed Bias: Less than 50 
millivolts change no-load to full-load 

DC Variable Bias: Regulated against line 
voltage changes. Internal impedance 0 to 
10,000 ohms depending on bias control 
setting. 





SPECIFICATIONS 


RIPPLE: Less than 500 microvolts 


INTERNAL IMPEDANCE: 
DC Regulated High Voltage: (For fre 
quencies above 20 cps.) 
Full-load: 0.1 ohm in series with 25 “H 
max 


No-load: 1 ohm in series with 50 “HH max 


RECOVERY TIME: Upon application of full 
load: 0.1 millisecond max 
Upon decrease from full-load to 
a) 0 ma. —0.5 millisecond max. 


b) 25 ma 


Maximum transient voltage 


0.1 millisecond max 
1 volt 


METERING: Current Meter: 0 to 200 ma 
high voltage only) 
Voltmeter: Three ranges, 0 to +500 
volts, 0 to + 150 volts and 0 to — 150 volts 
Panel switch connects meter to DC regu 
lated high voltage or DC variable bias 
and selects range 


TERMINALS: Either positive or negative DC 
regulated high voltage terminal may be 
grounded. Positive terminals of both bias 
supplies and negative terminal of DC reg 
ulated high voltage are common 

OVERLOAD PROTECTION: AC line, DC reg 
ulated high voltage, DC regulated fixed 
bias and filament supply are separately 
fused. DC regulated high voltage drops 
to zero if bias fuse blows 
POWER SUPPLY: 115 volts 
to 1000 cps 

CABINET: Rack Mount. 104” high « 19” wide 
x 144” deep. Detachable End Frames with 
handles for bench use, $5.00 pair. (Specify 
hp- 17 End Frames 


WEIGHT: 62 Ibs. net, shipping weight 100 Ibs. 
PRICE: $250.00 f.o.b factory 


10%, 50 


Data subject to change without notice. 








See the 712B and many other 
new -hp- instruments at the 
1. R. E. Show—Booths 248,250 





at 1.R. E. 
Corner INSTRUMENTS AVENUE 
and RADIO ROAD 
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slip ring assemblies 
for synchros « gyros « resolvers 


AP 


4-ring assembly 


a assembly 


2-ring assembly 


9-ring assembly 


Slip Ring Assemblies 
shown actual size 


For more than 12 years, PMI has engaged 
intensively in the design, development, and manufacture of Slip Ring Assemblies, 
including the miniature “synchro type” slip rings. These are now being produced 
on a high-volume, low-cost basis, with the same precision and high quality found 
in PMI’s large and highly complex units. 


PMI is widely recognized as a leading designer and manufacturer of trouble-free, 
long-lived, heavy duty Slip Ring Assemblies for radar antennas, gun directors, 
aircraft detectors, strain gage instrumentation, and similar applications. PMI ex- 
perience includes the use of all known acceptable materials and all practicable 
assembly techniques. 


PMI miniature Slip Ring Assemblies are manufactured in accordance with cus- 
tomer or government specifications. All units are subjected to 100% inspection 
prior to shipment. Government source inspection is also available if desired. 


Your request for further information will receive prompt attention. Please write 
on your business or professional letterhead to P M Industries, Inc., Stamford, Conn. 


P Vi Industries, Inc., Stamford, Conn. 


Design - Development - Production @ Electro-mechanical Assemblies 
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THE UNIDIRECTIONAL 
TRANSMISSION LINE 


MICROWAVE INPUT POWER 


MICROWAVE 
POWER TRANS 


MITTED WITH 
NEGLIGIBLE 
MICROWAVE POWER ATTENUATION 
THIS DIRECTION >? 

ATTENUATED MORE THAN 2008. 


The Uniline section is a new development speci- 
fically designed for use in test measurements 
particularly where the impedance of the load is 
variable. For example, one of the several possi- 
ble applications for the Uniline is as a replace- 
ment for the loss-type attenuator commonly used 
for isolation between source and load. In this 
instance, very substantial isolation is provided 
with negligible loss in transmitted power. Up to 
100 times as much power is available for test 
purposes when the Uniline is used. The Uniline 
is a truly non-reciprocal transmission line ele- 
ment, not a directional coupler. 





THE MICROWAVE 
AMPLITUDE MODULATOR 


MODULATION IN 
- 


CW INPUT 


Pay 
MODULATED RF OUTPUT 


This new ferromagnetic resonance device is es- 
sentially a continuously variable microwave at- 
tenuator controlled by an applied magnetic field. 
Amplitude modulation of a CW microwave signal 
may be obtained by varying the magnitude of the 
magnetic field by means of an external modulat- 
ing source. The Gyraline thus permits the micro- 
wave oscillator to be operated on a CW basis to 
eliminate undesirable frequency modulation and 
double moding frequently present when one of the 
klystron elements is directly modulated. The 
Gyraline also offers many possibilities as an 
electronically controlled microwave attenuator. 


TECHNICAL SPECIFICATIONS 


FREQUENCY RANGES: (Five models available) . . 


5900-6400, 6400-6900, 6900-7400, 8800-9600, 
9600-10,400 megacycles. 


ATTENUATION, FORWARD DIRECTION: Less than 
1 DB. 


ATTENUATION, REVERSE DIRECTION: 20 DB. 
(Approx.) 


VOLTAGE STANDING WAVE RATIO: 1.3: 1,(or less) 
either direction. 








D-92 AUDIO DRIVER FOR GYRALINE 


Provides a flexible and convenient source of audio 
power for operating the Gyraline. 


Circuit consists of an audio oscil- 
lator which provides sine wave 
modulation trom 800 to 120f cps. 
This oscillator drives an 8 watt out- 
put amplifier which is matched to 
the Gyraline coil. The gain of the 
0-92 Driver is sufficient to drive the 
Gyraline to greater than 

90% modulation. 


Complete information 
upon request 
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FREQUENCY RANGES: (Five models available) . . 
5900-6400, 6400-6900, 6900-7400, 8500-9900, 
9600-11,200 megacycles. 

INSERTION LOSS: _ Less than 1 decibel 

MODULATION FREQUENCY: Up to 3000 cps... 


VOLTAGE STANDING WAVE RATIO: 


1.4 to 1. (or less) 


POWER HANDLING CAPABILITIES: 
Maximum continuous microwave 
power dissipation, 2 watts 


COIL IMPEDANCE: 
Nominal coil impedance at 1000 cps: 
500 or 2000 ohms (either). ..... 


Write for descriptive bulletins. 


CASCADE RESEARCH 


CORPORATION 
53 VICTORY LANE, LOS GATOS, CALIF. 


Want more information? Use post cord on last page 





For high voltage wiring... 
CORONA SHIELDS by Ucinite 


Specially designed for television and other high volt Ucinite is equipped to manufacture, assemble and wire 


aye circuits, these Ucinite corona shields are made to your spec ific ations, aw ide variety of electrical parts 
of cadmium-plated brass. With all sharp edges turned and assemblies for use in electronic apparatus of all 
inward for maximum corona resistance, they provide types. For full information, call your nearest Ucinite 


excellent protection in electrical connections. or United-Carr representative, or write directly to us. 


The , Specialists in 
UCINITE CO. 


Newtonville 60, Mass. 


ELECTRICAL ASSEMBLIES, 


RAD I J j 
Division of United-Carr Fastener Corp. oO SRD ATOMS TEVS 
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FASTENER 


FACILITATES NESTING 
of sheet metal stampings 


ELIMINATES DAMAGE 
due to welded or 
staked studs 


Welded or staked studs are easily 
damaged in transit from one de- 
partment to the next or during 
processing, painting, polishing, 
etc. The bolts themselves can 
cause serious damage, denting, 
scratching or chipping painted or 
polished surfaces. 


But this 

QUICKEY SNAPS IN just before 
final assembly . . . allows finished 
parts to be nested for economical 
transportation without protruding 
studs of any kind. Installed at the 
last moment, ~ Quickey is 


perfect. If damaged during later 
assembly operations, any Quickey 
can be removed and replaced 
easily and quickly, even in blind 
assemblies. 


Like thousands of other fasteners and 
allied devices, designed and manufac- 
tured by United-Carr, Quickey helps 
speed assembly and cut costs. Avail- 
able in a complete range of sizes and 
in volume quantities; further details 
on request. 


UNITED-CARR FASTENER CORPORATION, CAMBRIDGE 42, MASSACHUSETTS 
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STACKPOLE 


TORS ... A dependable source 
~— RESIS wipulls of reliable components 


concentric shaft 


i onsistent 
dual types '" sm 


, real dependability offer long, and 


q ‘s 
performance for today 


, lated “ring spring” 
weg level. A 


with versatile 


for over 30 years 


Single, ganged and 
allest sizes © 


witl 
trouble -free 


requirements. ( ' 
low noise 


bevy STACKPOLE 
slete array of unique engi 1 Co iti 
sr hes offers practically any oases mposi lon 
witche , . r 
Y eubad arrangement, with types 10 CAPACIT 
s hi . 
both civilian and military Use 
Cost-saving, low-value, 
fixed types 
Originated by Stackpole, these tiny 
units not only represent the simplest, 


most inexpensive capacitor design yet 
produced 


c ontactors assure 








du but likewise have charac- 
teristics that make them more desir- 
able than larger, more costly capacitors 
for many uses. 47 standard types, 0.1 


to 10.0 mmf. Write for Stackpole GA 
Capacitor Bulletin. 





STACKPOLE 


Ss iron CORES 
Cost-saver bushingless cup coms 
controls 
Similar to standard Stackpole LR-2 | 


controls except that a plate with 

sturdy mounting lugs replaces the cad - 
conventional threaded brass bushing nts 

for easier assembly. 


oxt colt 
cores 


got» 
co 
qnataded 
conts 


cal specification 
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og of poth 
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jor mec \ 
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STACKPOLE 


- Molded COIL FORMS 


Cut Assembly Costs! 
You can reduce coil sizes 
costs with simplified poin 


and fewer soldered connec 


ded coil forn 
iron core 
hairpin” leads, 


tions with these 
1S. 


Stackpole mol I i 
os yPes avail. 
ith sections. Axial 


or 
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og RC.9. 
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STACKPOLE Cason co 


~ 


Engineering 
Samples 
are proof of the pudding! 


Engineering samples of standard 
Stackpole components are available 
to quantity users. Send details of 
your requirement for recommenda- 
tion by Stackpole engineers. 


Want more information? Use post card on last page 
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AMPHENOL’s famous quality compo- Production of the over 9,000 items 
nents are designed by skilled engi- now made by AMPHENOL is accom 
neers whose knowledge of electronics plished in five modern plants. Highly 
is unequalled in the industry. Their trained employes-—strict quality con- 
ability and ingenuity enable trols insure the fidelity of the finished 
AMPHENOL to better work for you component to the original design 





AN connectors, R F 
connectors, coaxial cables, 


sockets and many other special 
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components are produced by 


AMPHENOL. All reflect the 


. 
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If you are interested in H-E 
24 hour duty performance 


GET ALL THE FACTS ABOUT 
NOTHELFER 
TRANSFORMERS 


EFFICIENCY 


TRANSFORMERS 
FOR: 

HEATING 
TESTING 

POWER 
ELECTRONIC 
ELECTRIC FURNACE 
SPECIAL WELDING 
PHASE CHANGING 
PRECIPITATION 
CONTROLLING 
RESEARCH 
LIGHTING 
INDUSTRIAL 
MEASURING 
SIGNALING 


. All coils vacuum pressure impregnated. 
All connections over 5 Amperes silver soldered. 
Grain Oriented Steel in sizes above 1 KVA, and conserva- 
tive copper assures high efficiency and low losses. 
All units individually tested to assure quality performance. 


Only the highest quality materials used. aN mae. > 


HIGH and LOW 
We sincerely believe NWL Transformers are superior, and OUR 34th YEAR VOLTAGE 





we have built our business on this policy. 


SEND FOR 8 PAGE BULLETIN 
No Charge At Any Time For 
Design Service 


WINDING LABORATORIES 


ESTABLISHED 1920 9 ALBEMARLE AVE. TRENTON, NEW JERSEY 


@ 


Manufacturers of Electrical Transtormers— 


Testing Equipment MEMBER 
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ALLIED CONTROL’S 





WV iin CUT 66% 
OF es CUT 48% 


ice DOUBLED 


SR FIELD APPROVED 


Designed to withstand a shock of 50G, these new Allied 
Control double-throw miniature relays were developed 
to meet the rigid requirements of U.S.A.F. Specifica- 
tions MIL-R-5757A. 

Known as the Allied MH series, this new line of relays 
consists of the 6-pole MH-18, the 4-pole MH-12, and 
the 2-pole MH-6. Contacts are rated at 2 amps resis- 
tive or 1 amp inductive at 28 volts D. C. 


The high performance of these relays has been achieved 


ACTUAL SIZE 


4-Pole Double-Throw 
Miniature Telephone 
New MH-12 with Relay 
Interchangeable 
Mounting 


in an extremely compact, unitized construction and 
parallels the most recent advances in airborne equip- 
ment design. The “actual size” photographs shown 
above highlight the 66% savings in overall size, the 
48% savings in weight and the 30% reduction in 
chassis area. 

For detailed specifications and drawings of these new 
relays, contact your local Allied Control Representa- 
tive or write us for Bulletin 1002. 
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50 G MINIATURE RELAY 


APPROVED MIL-R-5757A 





SIX DIFFERENT MOUNTINGS 





4. Plug-In Mounting With Socket 


1. Standard Mounting 
5. Thru-Chassis Mounting—Terminal Up 


2. Flush Mounting—2 Studs at 5/4" Centers 
3. Thru-Chassis Mounting—Terminals Down 6. Flush Ring Mounting 


FEATURES 


65°C to 125°C MHB.-type 


Wide Ambient Temperature Range: 55°C to 85°C standard 
* Operating Shock: no contact « hatter to over 50C’s 


Vibration Resistant: 15G's vibration to 500 cycles 
High Altitude: sea’-tested te 70,000 Jeet 
Dependable Operation: /ife expectancy of over 1 million operations at rated load 
High Speed: operate-to-make time under 8 ms. 
release-to-make time under 4 ms. 


release-to-break time under 2 ms. 


CONTROL a sn mean een EE 
; 5 


2 EAST END AVENUE, NEW YORK 21, WN. Y¥. 


ALLIED 


5 


Want more information? Use post card on last page 
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Save production dollars 


. 





Neg ae 
Hig T eee 


Speed Assembly Eliminate 
In Your Circuitry Errors! 


With a unit as tiny as a germanium diode chances of error in assembly are multiplied. . . . But 
the tapered design of the Radio Receptor diode case works for you to eliminate these problems. 


Allowing polarity identification at a glance or touch, the taper goes a long way to reduce 
error in connecting the diodes into your circuit. The hexagon shape assures ease of handling and 
prevents rolling, especially when the leads are cut off to permit mounting the diode in clips. All 
this means less rejects, increased production and real dollar savings! 


Precision made to meet strictest requirements, Radio Receptor diodes are being specified in an 
ever increasing number of electronic circuits where stability, dependability and durability are of 
prime importance. 

Our engineers will gladly submit their recommendations. Write us today—without obligation, 
of course. We also manufacture Germanium Transistors and SELETRON Selenium Rectifiers. 





nn es 8” APPROX 


Pins for clip mount 
ing 








Tinned wire 


Pigtails are crimped 


in stur nickel pin 
vents rolling and ta ane gov terey +i Interior vacuum im molded phenolic with soldered direct to 


cilitates Nandling. strong permanent  Pregnated with inert = Blass filler shows base. Wafer is not 
connection war for permanent Girection of current plated 

protection against ‘low 

fumes and moisture 


Nexagon case pre- Tapered case of Germanium water 











Seletron RADIO RECEPTOR COMPANY, INC. 


In Radio and Electronics Since 1922 
Sales Dept.: 251 West 19th Street, New York 11, N.Y. 
Telephone: WAtkins 4-3633 « Factories in Brooklyn, N.Y. 


and Germanium 


Division 
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Perhaps the problem of 
protection or control of your 
equipment can be solved by a 
HEINEMANN Circuit Breaker. 
Operating on a hydravlic-magnetic, sole- 
noid principle . . . with or without inverse 
time delay . . . HEINEMANN Circuit Breakers 
offer almost unlimited possibilities in ful- 
filling standard or special functions. 
Your requests for special information will 
receive prompt attention. 


SPECIAL CIRCUITS 


SPECIAL OR FRACTIONAL RATINGS 


Close tolerances of protection may be ob- 
tained by precise, fractional rating be- 
tween 10 milliamperes and 100 amperes. 


ALARM CONTACTS 


Alarm contacts are available on certain 
models to permit visual or audible signal 
on tripping of circuit breaker. 





DUAL RATINGS 


A single circuit breaker may be furnished 
with two coils for operation on different 
currents. 
————— 
‘SeSsSsseR _ 
~~ Ssea : SPECIAL RESPONSE CURVES 
a ie | 3 , : 
See Time vs. per cent overload response curves 
1 ae ee we may be selected to match protection char- 
acteristics to the requirements of your 
ena 


FOR BULLETIN SW 
HEINEMANN ELECTRIC CO. 


97 PLUM STREET TRENTON 2, N, J. 


HE! NE INTANN 
% A 10000i bLreuke 6 
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HEINEMANN Circuit Breakers ...One, two and three pole...10 milliamps to 100 amperes 





HIGH VOLTAGE 
RECTIFIER 
CARTRIDGE TYPE 
Case Diameter: From '/," to 11/4" 
Length: From '/," to 12 
Current, Half-wave: 1.5 ma to 60 ma 


Voltage, DC Output: 20 volts to 
200,000 volts 


Write for Bulletin H-1 


NAL 


INT 


EL SEGUNDO 
CALIFORNIA 


POWER RECTIFIERS 
Widest range in the Industry 
Power Factor 95% 
Ratings to 250 KW 
Efficiency to 87 %/, 

Write for 
Bulletin 
C-349 


MINIATURE 
RECTIFIERS 
Half-wave, Full wave and 
Voltage Doubler Units 


Input Ratings from 25 to 
195 volts AC 
DC Output Current from 
65 ma to 1200 ma, 


Write for Bulletin ER-178 


General Offices: 1521 E. Grand Ave., El Segundo, Calif. » Phone: ORegon 8-6281 


Chicago Branch Office: 205 West Wacker Drive © Phone: Franklin 2-3889 
New York Branch Office: 501 Madison Avenue @® Phone: Plaza 5-8665 


Want more information? Use post card on last page 
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Regardless 
of model... 
Presto has only 


one quality 


Take, 
for instance, 
the finely 


engineered... 


PRESTO 


EQUIPMENT 


SPECIFICATIONS 


* Dynamic range better than 50 db at 


3% distortion. 

Three-motor drive system. 

No friction clutch or friction brakes. 
Heavy-duty construction throughout. 


Separate erase-recording-playback 
heads. 
Twin speed: 7'2”/sec. or 15”/sec. 


Frequency response 50 to 15,000 cps. 


Reel size: 7” standard, 102” with 
RA-1 adapter. 

Flutter: at 7%” /sec., 0.25 — at 
15”/sec., 0.20. 


Available in 110 or 220 volts and 60 


or 50 cycles. 
Weight: 41 Ibs. 


NEW RA-1 
REEL ADAPTER 


enables owners of the 
RC-7 and 900-R1 
recorders to use 1014” 
reels. Carries out all 
normal functions, 

such as fast forward 
and rewind speeds. 
Easily attached. 


-7 TAPE RECORDER 


The completely portable presto RC-7 is a precision recorder in every detail. Yet it’s 
rugged and durable for heavy-duty field recording, and equipped with every feature 
this service demands. Built around a sturdy 3-motor drive, the RC-7 contains the same 


high-quality components found in Presto’s fine studio equipment. 


The RC-7 has separate recording and reproducing heads. Monitoring from tape is 
instantaneous. Mechanical friction devices, which always require constant adjusting, 
are totally eliminated from the RC-7, and virtually no adjustment is needed through- 
out the life of the machine. Note the RC-7’s other features in the column at the left. 
All of presto’s engineering experience as the world’s foremost producer of preci- 
sion recording equipment has been devoted to making the RC-7 the outstanding 
leader in fine tape recorders, in flawless performance, simplicity of operation, and 


long and thoroughly satisfactory service. 


Write for complete engineering data and price 


S | RECORDING CORPORATION 
PARAMUS, NEW JERSEY 


Export Division 25 Warren Street, New York 7, N. Y. 


Canadian Division: Walter P. Downs, Ltd., Dominion Square Bidg., Montreal 


WORLD'S LARGEST MANUFAGHURER OF PRECISION RECORDING EQUIPMENT AND DISCS 


fe. 


* 





Facts behind the S-1 TIMER’S extraordinary 


#12 and 414 fasten to center shaft (13) Y- 
All other parts slip on shoft. a 
" , : FE 
Toes on * 


\ 
accuracy... 





Formula S-1: Expensive high torque, ball bearing motor, low inertia \ - , 
of moving parts, high proportion of precision and ground  \ Gentlemen eer Let me give you 
parts, no thrust bearings as found in ordinary clutches.  \ th f l f ' di 
ormuia for our astoundin 

@ High torque (2 inch-ounce at 100 RPM) industrial grade motor \ 6 9 
(#1) with no internal gear train so small changes in load due to final accuracy of .005 sec. obtained 
binds or hand acceleration cause no phase shift between rotor 
and rotating field... runs continuously to eliminate starting error. With our D-C clutch S-1 Timer.” 
Precision cut gears (#2, #3). Any eccentricity or inaccuracies in 
gearing reflect directly in timer reading. 
Slip clutch composed of hardened steel spring (#4) riding a 
V-grooved graphited (for long wear) collet, applies .6 inch-ounces 
of torque to aluminum (for low inertia) control disc (#5) with over 
314 tiny teeth in its periphery. 
To hold control disc (#5) at rest, 2 hardened steel brake shoes 
(#6), ground to square knife edges, grip periphery of control disc 
in 4 places... control disc position to under “2 of a degree 
(1/720 second). 
Electro magnet (#8) pulls brake shoes away from control disc 
through armatures (#7). Air gaps kept to minimum for speed. 
Precision made fulcrums prevent stickiness or unequal movement 
of armatures. 
Adjusting screw (#11) adjusts tension of armature spring (#10) 
so that time between energizing magnet coil and starting of 
control disc is same as time between de-energizing magnet coil 
and stopping of control disc. This compensates for starting and 
stopping errors. 
Second friction clutch (#12) transfers control disc motion to center 
staff (#13); allows hands to be reset when control disc is held 
stationary. 





To Split the Split Second with ACCURACY, Take a Minute Now and 
Write Us for Engineering Data 


once ees PU LUELTD 


The STANDARD ELECTRIC TIME COMPANY 


97 LOGAN STREET * SPRINGFIELD 2, MASSACHUSETTS 


PRECISION TIMERS @© CHRONO-TACHOMETERS © LABORATORY PANELS © PIPELINE NETWORK ANALYZERS 
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Whether you order 1 or 1,000,006 
you can rely on C-D electrolytics. 


The consistent demand for C-D, year after 
year, by the country’s leading manufacturers 
is proof of the uniform quality of C-D 
ELECTROLYTICS. Whatever your ELECTROLYTIC 
requirement you will find that 
Cornell-Dubilier’s consistent dependability is 
unmatched in the field—even to the new, real 
small (miniature) ELECTROLYTICS. 
Engineering samples sent on request. For your 


special design and application problems, use 
our Technical Advisory Service. Write to: 


Cornell-Dubilier Electric Corp., Dept. K-24 
South Plainfield, New Jersey. 


THERE ARE MORE C-D CAPACITORS IN USE TODAY THAN ANY OTHER MAKE 


CORNELL 
DUBILIER Y2Cuious 


PLANTS IN SOUTH PLAINFIELD, B J. MEW BEDFORD WORCESTER AND CAMBRIDGE MASS ; PROVIDENCE AND HOPE VALLEY. ®t 
INDIANAPOLIS. INO FUGUAY SPRINGS AND SANFORD WC AND SUBSIDIARY THE RADIART CORPORATION. CLEVELAND. OnIO 


a: 


\ +) 


ANTENNAS ROTORS Capacitors VIBRATORS CONVERTERS 
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New Jobs 
for the World's 
Most Useful 
Metal 


—Straits Tin 











lin mining in Malaya. Here a 
test boring is being removed 


New tin-alloy platings 
improve products, cut costs 


The number of new ways you can use Straits Tin to make 
better products at lower cost is today growing faster than 
ever, and lower cost means higher profit. 

New tin-alloy platings, for example, are giving increased 
protection against corrosion to steel. 

Tin-zine and tin-cadmium platings have been found to 
be many times as resistant to corrosion as either zine or 
cadmium alone, 


lin-copper electrocoatings are increasingly useful. Red 
bronze can now be used as a more durable undercoating 
for chrome—white bronze for applications similar to those 
of silver plate. 

And because tin is as handsome as it’s adaptable, a 
new tin-nickel alloy is proving itself a more attractive, more 
corrosion-resistant decorative plating than the conventional 
chromium on nickel copper. 

New plating alloys represent just one of the ways Straits 
lin can do more for you today. 

Over a third of the global tin output is mined and smelted 
in Malaya. Known as Straits Tin, this metal is over 99.87% 


62 Want more information? Use post card on last page. 


pure, and is world-famous for its absolute reliability of grade. 

Whether you're planning a new product, working to 
improve an old one, or simply seeking ways to avoid the 
squeeze between rising manufacturing costs and resistance 
to higher product prices, a careful reappraisal of the proper- 
ties of Straits Tin may uncover a profitable answer to 
your problem. 

Write now for any information you may need about 
versatile, plentiful, economical Straits Tin 


MALAYAN 


‘ 


A free copy of our new bulletin 
“How Straits Tin Can Help You,” (oN 
is yours for the asking. J 


BUREAU 
THE MALAYAN TIN BUREAU 
Dept. 386, 1028 Connecticut Ave., Washington 6, D.C. 
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THESE EXTREMES 


—or anything in between! 


| Langevirr J 


TRANSFORMERS 


—custom=-built to military specifications 
or your specific performance needs 


de tT) 


oo ww 
ww - 
ww 


wf 


Ss 


/ lan ee specialization insures 


faster delivery and highest quality 


You can depend on LANGEVIN for every transformer requirement, large or. 
small, including pulse transformers, charging reactors, saturable reactors, high 
cycle transformers and units built to the most rigorous specifications. Highly 
specialized facilities permit fast handling of short or long runs with maximum 
economy and rigid quality control. For prompt quotations or engineering col- 
laboration, call or write today without obligation. 


os LANGEVIN MANUFACTURING CORPORATION 
37 WEST 65th STREET, NEW YORK 23, N. Y. 
A SUBSIDIARY OF THE W. L. MAXSON CORPORATION 


fi LANGEVIN Royal J. Higgins Co. Andrew A, Foley Assoc. R. B. Sivernell 
REPRESENTATIVES: 10105 S. Western Avenue 640 Federal Ave. 1900 Queen St. 


anal 


Chicago 43, Illinois Camden 3, New Jersey Fort Worth, Texas 
P. A, lund W. C, King Co. Harris-Hanson Co. Edward A. Ossmann & Assoc. 
514 Carrol Ave. - 1355 Westwood Bivd. 5506 S. Kingshighway 3 Juniper St. 


_ Mamaroneck, New York Los Angeles 24, Californic St. Louis 9, Missouri Rochester 10, New York 
EXPORT DISTRIBUTORS: INTERNATIONAL STANDARD ELECTRIC CORPORATION, 50 CHURCH ST., NEW YORK CITY 
ef Ve ae . 


cs ~ —~ 
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You know his first concern is you... 


CONFIDENCE is born in one look at the eyes... 
the set of the shoulders...“the cut of his jib”. 
In a secor |, you know he’s had years of training 
and weathered it well. You know you couldn't 
be in better hands...and if anyone can get you 
there, he will. 

Yes, it takes years to build confidence like 
this, in any line. And the whole organization of 
Bristol Brass ... young yet experienced ... is 
keyed to keep the confidence that any promised 
shipment of Bristol Brass sheet, rod, or wire 
will get there at the promised time, if it’s 


humanly and mechanically possible to do so. In 
fact, that’s what “Bristol-Fashion” means ...a 
term still in use that came to be first applied to 
the old clipper ships out of Bristol, England... 
always shipshape, correctly manifested, and 
right on time. 

The BristoL BRASS CORPORATION, makers of 
Brass since 1850 in Bristol, Conn. Offices or 
warehouses in Boston, Chicago, Cleveland, Day- 
ton, Detroit, Los Angeles, Milwaukee, New York, 
Philadelphia, Pittsburgh, Providence, Rochester. 


"Dito Feahine nears Brass Gt ite Best 


Want more information? Use post card on last page 
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Published by TECHNICAL SERVICE, Chemical Manufacturing Division, The M. W. KELLOGG Company 


ENGINEERS 


~ Cosmotron’s 17,000 Parts of Kel-F 
Keep 11 Million Joules in Check... 
Under 5 x 10° mm. 


Consistently high dielectric and 
mechanical strength and an ex- 
tremely low gassing rate are three 
of the unique combinations of prop- 
erties of “Kel-F” polymer which 
are utilized in Brookhaven Na- 
tional Laboratory’s famed 
motron. 

Kach of the Cosmotron’s 2432 
magnet grid bars is effectively insu- 
lated with “boots” and bolt covers 
whose dielectric strength remains 
consistently high in presence of 
large magnetic and electrical fields. 
‘“*Kel-F’’—non-porous and non- 
volatile—assists in maintaining the 
vacuum chamber at the required 
low pressure. 

The insulating were 
fabricated from ‘’’ polymer sheet 
stock precision-molded by Reiss 
Manufacturing Corporation, New 
York, N. Y., from unplasticized 
“*Kel-F”’ polymer Grade 300. 
Plastone Products Company, Inc., 
Lindenhurst, N. Y., blanked, 
punched and formed the sheet to 
dimension. The Brookhaven Na- 
tional Laboratory molded the insu- 
lating washers and bushings. 


Cos- 


“boots” 


magnet grid 


gapped 


Brookhaven Cosmotron’s 2432 
bars, operating in high vacuum, are 


and insulated with ‘Kel I 


ple astn 


Have You Checked These Recent 
Significant Developments in Kel-F ? 


Pressure-sensitive Tape silicone ad 
hesive combined with “Kel-F” per 
mits manufacturers to apply corro 
sion and solvent resistant coatings 
at their own plants. Tape retains 
basic chemical, electrical, mechani 
cal properties of “Kel-F’’—stays 
tacky from minus 65°F to 300°F 
adheres to metal (with 32 oz. in 
strength), synthetics, wood 


Coating on Aluminum bond between 
“Kel-F” and metal strong enough 
to permit forming without dam 
aging chemically-inert coating 
Coating 005” to O10” thick 
has no pinholes, cannot peel or be 
stripped or damaged by bending 
metal. New England firm furnishes 
this service including coating and 
forming. 
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TRIFLUORO 


ETHYLENE 
POLYMERS 


MOLDING 
POWDERS 


FLUORO 


CARBON 
PLASTIC 


DISPERSION 
COATINGS 


TRIFLUORO 


ETHYLENE 
POLYMERS 





TRIFLUORO 


ETHYLENE 
POLYMERS 


MOLDING 
POWDERS 


FLUORO 


CARBON 
PLASTIC 


DISPERSION 
COATINGS 


TRIFLUORO 


ETHYLENE 
POLYMERS 


OILS 
WAXES 
GREASES 


CONTINUED FROM PRECEDING PAGE 


Aircraft Antenna Molded in Kel-F 
to Cut Cavitation and Corrosion... 
Prevent Leaks at High Altitudes! 


A casing of “KRel-F trifluorochloro 
ethylene polymer plastic, on this glide 
path antennae “takes” operating con 
ditions prohibitive to other materials. 
Exposed to ice abrasion, thermal 
eveling and corrosive gases, it main 
tams top performance in) RE com 
munication 

High dielectric strength through 
thermal eveling, and under high hu 
midity prevents signal dissipation at 
ground level or at high altitudes. High 
impact, compressive strength prevents 
damage from wind loads or airborne 
solids 

The new antennae is injection 
molded of “Kel -F™ trifluorochloroethy 
lene polymer by Auburn Button Works 
Ine., Auburn, N.Y., for the ‘Technical 
Appliances Corporation Sherburne, 
N.Y. It was specified by the Boeing 


Airplane Company 


Chicago Gasket Company 
Chicago, Il. 
Compression & Transfer Molding 
Rod Sheet & Tube 


Cortland Industries, Inc. 
Chicago, I. 
Machining Production 
Sealing of Film 


Electronic Wave Products, Inc. 
New York, New York 


Sealing of Film 
Forming 
Gaskets Container Liners 


Perma-Line Rubber Products, 
Corp. 
Chicago, Ill. 
Corrosion Control 
Dispersion Application 


The Rex Corporation 
West Acton, Mass. 
Extrusion 
Extruded Rod Tube & Spaghetti 
Insulated Wire 


Reusable ‘‘Chases’’ Keep 
Portable Receiver 
Crystals ‘‘on the beam’ 


RE oeryvstal “chases” or frames of 
“KelLE” extend the effective life and 
Improve operating characteristics of 
portable, fixed-frequeney military 
radios. Excellent dielectric strength in 
sulates against leakage of RE pulses 
unbreakable frames prevent damage 
and permit re-use 

The 3,7. 947 “chases” are injection 
molded from unplasticized “Kel- BF” by 


Klectronie Mechanics, Ine., Clifton, Nod 


SRiTT 
ELE WEES 4,8 


fF parts and 


/ ‘ 
M. W. KELLOGG 





Check these: 


Stabilizing and Regulating Ability 





Correction Speed 





Waveform Distortion 





Input Range 





Output Range 





and you will specify 


STABILINE rye: IE 


Instantaneous Electronic 


AUTOMATIC VOLTAGE REGULATORS 


Here’s how the Stabiline type IE measures up: Output Range -— Output voltage on 115 volt 


Stabilizing and regulating ability — For all 
conditions maximum variation less than 
+.25 of 1%. For input voltage changes, 
variation less than +0.1 of 1%. Load cur- 
rent change or power factor change from 
lagging .5 to leading .9 will vary output 
voltage less than +.15 of 1%. 

Correction speed —- Comparatively instan- 
taneotis —- 3 to 10 cycles. 

Waveform distortion 
Is generally under 2%. 


- Never exceeds 3%. 


units can be adjusted from 110 to 120 volts; 
on 230 volt units from 220 to 240 volts. 
Furthermore, the Stabiline type IE has a 
circuit simplicity and mechanical ruggedness 
that minimizes maintenance. 

Check all these characteristics against all 
other automatic voltage regulators and you 
will find Stabiline type IE is superior in 
design, construction and performance. 
Stabiline automatic voltage regulators type 


LE are available in ratings from 
.25 to 5.0 KVA. Special types 
will be application engineered 
to meet specific requirements. 


Input Range For nominal 115 volts output, 
input range is 95 to 135 volts. For nominal 230 
volts output, input range is 195 to 255 volts. 


‘Send Coupon Today for Bulletin $351 
THE SUPERIOR ELECTRIC CO. 


202 Clarke Avenue, Bristol, Conn. 
Please send my copy of Bulletin S351 


e Whew 
SUPERIOR ELECTRIC 


COMPANY Name 


BRISTOL, CONNECTICUT Position 


Manufacturers of 


POWERSTAT VARIABLE TRANSFORMERS 
STABILINE AUTOMATIC VOLTAGE REGULATORS 
VOLTBOX A-C POWER SUPPLIES 

POWEARSTAT LIGHT DIMMING EQUIPMENT 
VARICELL D-C POWER SUPPLIES 

SUPERIOR 5-WAY BINDING POSTS 


Co. Name 


Co. Address 
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70,000 cycles per second 


... recorded on one tape recorder, the Ampex Model 311 


This versatile Ampex recorder is a combina- 
tion of a wide-range direct recorder for high 
frequency phenomena and an fm-carrier 
recorder for highly transient or extremely low 
frequency phenomena requiring excellent am- 
plitude accuracy. It provides a means for 
recording nearly every type of data encoun- 
tered in laboratories and in industry. 

The Ampex 311 uses two parallel channels on 
quarter-inch tape. The direct recording chan- 
nel handles frequencies from 300 to 70,000 
cycles per second. The fm-carrier channel has 
high transient accuracy in the range from 0 
to 5,000 eps. 

The Ampex 311 can record diverse types of 
data signals with a common time base. For 
instance, the fm channel might record high 
transient phenomena or low frequency signals 
while the direct channel records wide-band 
multiplexed signals or other high frequency 
information. 

Even where serving only one need, the Ampex 
311 is effectively a two-channel recorder, since 
the channel not being used to record data 
can be used for time signals. Thus, it can serve 
the same purposes in many cases as either a 
two-channel direct recorder or a two-channel 
fm-carrier recorder. 


AMPEX 


AMPEX Model 311 Combination Recorder 
Two parallel channels cover a wide range of 
data situations: 


The fm channel 
e Frequency response, 0 to 5,000 eps. + 1 


e Transient accuracy independent of minor 
tape flaws and irregularities. 


The direct channel 


e Frequency response, 300 to 70,000 eps. 
= Sab. 


e Wide band multiplexed or fm-carrier data 


e High frequency phenomena 


For further information write to Dept. E-1370R-B 








Distributors: Radio Shack, Boston; Bing oy | 
Southwestern Engineering & Equipment, Dallas and Houston; 


CORPORATION 





AMPEX CORPORATION 


934 CHARTER STREET * REDwoop City, CALIFORNIA 


Branch offices: New York, Chicago, Atlanta, San Francisco 
and Coliege Park, Maryland (Washington, D.C. area) 


Canadian General Electric Company, Canada 


Enterprises, Los Angeles; 
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NEW LOW PRICES FOR G-E ALUMINIZED TUBES 
Help You In The Black-and-White TV Market! 


differential on one popular 


non-aluminized 
al Electric large- 


Ps Both tubes 
EXTRA COST IS HALVED. / with the alu- 


NOW YOU CAN FEATURE TOP PICTURE 
QUALITY IN EVERY SET YOU BUILD! 








G.E. LOWERS PRICES for aluminized tubes, to ey ae 
strengthen your position in the 1954 volume . 
black-and-white market. The cost differential on 

many types has been cut in half. Now you can 

design into all TV sets the greater brightness 


and contrast which aluminized tubes give. You 





can use a tinted safety glass with no sacrifice 
of picture brightness. You can offer topnotch 


video at moderate voltages. 
WIDEST RANGE of TYPES! 
G-E SERVICE to TV builders on aluminized tubes A dozen G-E Aluminized Pict 
follows a pattern that started with basic pp for your design rtrhersesedntmgs 
development of the product. Later, G.E. © 27". They include the followings ee 


pioneered process after process of manufacture 
STP4 (projection type) 


*17BP4.B 

*21EP4-B 

*21YP4-A 
27EP4 *27RP4 


... finally, through scientific quantity production, 10FP4-~ 
achieved savings that now are being passed 
on to the whole television industry. 


*21ZP4-B 
*21ACP4.A 
*24CP4-A 


12KP4-A 
16KP4-4 
GET THE FIGURES! Phone, wire, or write for 

latest prices on G-E Aluminized Tubes! Learn 

how little more it will cost to provide pictures * Recommended types 
up to 100% brighter—your answer to today’s 

stiff TV competition! Txse Department, 

General Electric Company, Schenectady 5, N. Y. 


GENERAL ELECTRIC 


162-1AL 














] 

0 

| CLEAR &!¢ 
| n 


'hy 
SULaTING spra! 


ie "XTRA HIGH 
praie STRENGIH/ ¢ 79 

Mey 4010 AND ] 
Ey, LIST 


SION Servic es: 


Available in clear, aluminum, 
gloss & flat black 


Insulate everything in TV set except mov- 
ing parts and tubes! Spray antenna and 
all connections. Prevent corona, arcing. 
Keep out moisture, rust. 


TECHNICAL DATA 


Dielectric strength, 800 to 1200 v/me 
Drying time, 3 to 5 minutes e Hard, yet 
retains great flexibility. Adhesion excellent 
to all conventional assembly surfaces in- 
cluding ceramic, anodized aluminum and 
phenolic e Highly resistant to chemicals 
and moisture. 


nsli-x 
INSULATING SPRAY 


Higher dielectric strength 
than any other insulating spray 
on the market! 

Proven by twenty years of 
use by leading component parts 
manufacturers — 

Now packaged in easy-to-use 
Spra-tainer especially for you! 


Contract service calls cost money. Spray every TV installation with 
Insl-x E-16 and eliminate return calls. The extremely high dielectric 
strength of Insl-x E-16 assures positive insulation. Insl-x dries to a 
hard but extremely flexible finish of unusual thickness. 


Use Ins!-x, the material that was designed to do one specific job— 
INSULATE. 


Specify Insl-x E-26 for complete insula- 
tion of electrical equipment and wiring. 


For Safely Handling “Hot” Wires 


Do away with the uncertain protection of taped 
tool handles. Insl-x E-33, the material used by 
major utility companies for insulating linesmen’s 
tools, is now available to you! 

Just dip tool handles—Insl-x E-33 dries to a tough, 
asnestiies that provides absolute protection. 
In bright red for quick, positive tool identification. 


See your jobber, or write for complete technical data, Dept. 402 
INSL-X SALES COMPANY, 26 Rittenhouse Place, Ardmore, Pennsylvania 


‘Insl-x Products are available in bulk for spray, dip, and brush application. 


“7 
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MICROWAVE 
SIGNAL wire ssosn 00m: 
GENERATORS 


with Polarad single dial operation 


Four new Microwave Signal Generators covering the range 950-10,800 mcs/sec. All with famous Polarad single dial 
operation. Each provides the maximum working range possible in one compact signal generator. And, additional 
Polarad Signal Generators are available to cover 12.8 to 39.7 kmc. 

These features on all MSG units assure fast and simple operation: direct reading, single dial frequency control 
that tracks reflector voltages automatically . . . direct reading attenuator dial . . . conveniently placed controls, in 
logical sequence . . . high visibility on the face of each instrument 

Polarad Signal Generators are built to the same high standards required for military equipment. They are 
practical for the factory assembly line—engineered ventilation assures continuous and stable operation of all 
instrument functions. Components are readily accessible for easy maintenance. And laboratory accuracy is guaran- 
teed under the most rigorous operating conditions. 

Write directly to Polarad or your nearest Polarad representative for details. 


950-2400 2150-4600 4450-8000 6950-10,800 
MCS/sec | MCS/sec. MCS/sec MCS/sec. 


"(Frequency set by means of a single directly calibrated control) 
+1% | +1% | +1% +1% 
1 MW 1 MW 2 MW 2 MW 
120 db 120 db 120 db 120 db 
Attenuator Accuracy +2 db +2 db | +2 db +2 db 

it Impedar 50 ohms | 50 ohms | 50 ohms 50 ohms 


Input Power 115V+10% } 115V+10% 115V+10% 115V+10% 
60 cps | 60 cps 50-1000 cps 50-1000 cps 





nal Pulse Modulatior 


Pulse Width 0.5 to 10 microseconds 
Delay 3 to 300 microseconds 
Rate 40 to 4000 pulses per second 
Synchronization Internal or external, sine wave or pulse 


internal FM 
Type Linear sawtooth 
Rate 40 to 4000 cps 
Synchronization Internal or external, sine wave or pulse 
Frequency Deviation +2.5 MCS +2.5 MCS 


External Pulse Modulatior 
Polarity Positive or Negative 
Rate 40 to 4000 pulses per second 
Pulse width 0.5 to 2500 microseconds 
Pulse separation (For multiple pulses) 1 to 2500 microseconds 
nizing Pulses 
Polarity Positive, delayed & undelayed 
Rate 40 to 4000 pps 
Voltage Greater than 25 volts 
Rise time Less than 1 micvosecond 


ze | Approx. weight 17” long x 134%" high x 1542" deep | 60 ibs. | 17” long x 15” high x 1944" deep | 100 Ibs. 











“Also available—MSG 4A: 6,950—11,500 MCS 


“THE FINEST SIGNAL GENERATORS OF THEIR KIND" ELECTRONICS CORPORATION 100 mereoro.itan avenue, 


BROOKLYN 11, NEW YORK 


REPRESENTATIVES Albuquerque + Arnprior, Canada + Atlanta + Boston + Chicago + Cleveland + Fort Worth + Kansas City * Los Angeles + New York + Philadelphia + San Francisco * Seattle St Paul » Syracuse * Washington, 0. C 
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AMPLIFIER 


Litt 























approximate maximum sensitivities 


VOLTAGE SENSITIVITY 


1 x 10-6 volts 
3 x 10-© volts 


New 


CURRENT SENSITIVITY 


8 x 10-12 amp 
2.5 x 10-11 amp 


recorder 


for high impedance circuits 


NEW MODEL of the ElectroniK instrument 
A now makes it possible to record data 
from high impedance sources without re 
sorting to external pre-amplifiers. It can 
measure voltages originating in sources with 
impedances ranging from 0 to 50,000 ohms 
without appreciable change in sensitivity, 
damping or speed. 


Because of its high input impedance, the 
instrument can be applied to voltage meas- 
urements with negligible loading effect on 
the source. It is also applicable to current 
measurements in conjunction with photo- 
cells, spectographs and similar devices. 


The recorder is supplied with pen speed of 
24, 12, 4'. or 2 seconds, for spans down to 


2 mv. The amplifier can be used separately 


in many high impedance servo systems. 


Excellent stray rejection, meeting the most 
stringent specifications, is incorporated in 
the new circuit. Stray a-c voltages, equal to 
full scale span for the 2-second model and up 
to 10 times the span for the 24-second model, 
are rejected with no appreciable loss in in- 
strument sensitivity. 


Your nearby Honeywell sales engineer will 
be glad to discuss your applications . . . and 
he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, Wayne and Windrim 
Aves., Philadelphia 44, Pa. 


REFERENCE DATA: Write for instrumentation Data Sheet No. 10.0-14. 


Honeywe 


mORLTWLL 


BROWN 


ll 


INSTRUMENTS 


Fists io Covctiols 


Want more information? Use post card on last page 
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Every plate in Bradley rectifiers is manufactured as an individual 
> unit. It is a precision product and not a stamping from selenium 
coated material. That is why Bradley rectifiers give you superior 


stability, efficiency at high temperatures and long life. 


Vacuum-Processed Bradley Rectifiers 
laboratory quality at production line cost 





Multiple layers of 
selenium are purified 
and bonded to each 
plate, under vacuum. 


Impurities cannot 





introduce variables 
in rectifier perform. 


ance. 


Phenolic insulating 
pod is applied to 
minimize counter. 
electrode pressure on 
selenium when plates 
are assembled under 
spring tension. Effi- 
ciency of rectifier is 
protected. 


Counter-electrode is 
masked away from 
edge of plate. Peri- 
phery of counter- 
electrode won't chip 
or dig into selenium 
when plates are 
assembled. Counter- 
electrode shorting is 
eliminated. 








“+L. TT } 




















Edge shorting of the counter-electrode under vibration is a 
performance hazard you can’t foresee. Routine tests may or 
may not disclose its existence. Like any flaw, if it is slight, 
you won’t know about it until the customer complains. 

A sure way to eliminate counter-electrode shorting as a 
threat to your circuit’s operation is to specify Bradley recti- 
fiers. They are made to prevent shorting. Does this mean you 
pay a premium price for Bradley rectifiers? It does not. You 
get laboratory quality, but you pay production line costs. Try 
us and see. Specify Bradley as a source when you next 


consider rectifiers. Special problerns are welcomed. 


SELENIUM AND COPPER OXIDE RECTIFIERS VACUUM PROCESSED for PERFORMANCE AS RATED 


SELF-GENERATING PHOTOELECTRIC CELLS 


The complete selenium rectifier line — from microamperes to thousands of amperes 
ain eis a al 


® |s 


BRADLEY LABORATORIES, INC, 168€ Columbus Avenue, New Haven 11, Conn. 























——} 
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REPRESENTATIVES : 
Henry E. Sanders, McClatchy Bldg., 
69th & Market St., 

Upper Darby, Penna. 
Phone: Flanders 2-4420 
W. S. Harmon Company, 
1638 So. La Cienega Bivd., 

Los Angeles 35, California 
Phone: Bradshaw 2-3321 


John A. Green Company, 6815 Oriole Drive, 








CHICAGO TELEPHONE SUPPLY 
ECoyproration 


——— —— 
men ~ ~~ 





Dallas 9, Texas 


CANADIAN MANUFACTURING love 
AFFILIATE 


C. C. Meredith & Co., Ltd., 
Streetsville, Ontario 


SOUTH AMERICA 


Jose Luis Pontet, : ~~ oa 
Buenos Aires, Argentina a F 
Montevideo, Uruguay - Rio de Janeiro, 
Brazil - Sao Paulo, Brazil 


OTHER EXPORT 


Sylvan Ginsbury, 
8 West 40th Street, 
New York 18, N. Y. 


a y, an wn ra » 
~~ GES = SAE. cee 
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Can your shipping cases pass this test ? 


To protect costly aerial cameras and other 


precision instruments, the U. S. Air Force has 
developed a special Fiberglas case, now being 
manufactured in quantity by Koch of California. 
(Specification MILC 4150 A-USAF). 

In one test, this special case was submerged in 
43 feet of water without leaking. In another, the 
case was dropped by parachute from a plane 
flying 250 miles an hour at 600 feet altitude 
(equivalent to a free fali of 25 feet). Both case 
and contents were undamaged. 


Koch Fiberglas cases double as shipping cases, 


Originator of Koch Fiberglas Luggage— unconditionally 
gvaranteed against breakage on any airline, railroad or 
steamship, anywhere in the world 


Want more information? Use post card on last page. 


carrying cases and storage cases. No crating or 
other outer protection is necessary for overseas 
shipment. Vapor and moisture transmission rate 
is zero. The cases are fungus and mildew proof. 
They won't dent—are actually lighter than steel, 
yet much stronger, 

If you manufacture a valuable product that 
needs this kind of protection, it may pay you 
to investigate our facilities and experience. 





H. KOCH & SONS 


Pioneer in Fiberglas reinforced plastics 


73 BEALE STREET, SAN FRANCISCO 
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@ View of subcarrier 

frame of Motorola Mi- 
crowave TV Relay System. 
Hand lifts cover of one of four 
Clare Type J Relays used in the 


push-to-ring circuit ofthe service WH, (eo) fe) fe] 9 Wem lage ca Cl Ae) eta 
channel. Clare relays also pro- : 

vide dependable service in the uses 4 Clare Relays per terminal 
push-to-talk and the receiver 

noise squelch circuits. Lower 

photo shows the Motorola in- 

stallation near Denver. 


®@ High on Lookout Mountain, 3000 feet above the city of Denver, four 
Clare Type J Relays are in 24-hour service in Motorola’s Microwave 
TV Relay System. 
This Motorola Microwave TV Relay System is unique in that 
a single RF channel is used for a broadcast-quality video 
signal, a high fidelity audio program channel and a two- 
way service channel for orders and cuing. 

The four Clare relays are mounted under the metallic 
covers on the subcarrier frame. They were chosen be- 
cause of the need for maximum reliability of perform- 

ance and long-life dependability. 
This choice is typical of the confidence placed in 
Clare relays by engineers in every phase of industry. 
Clare sales engineers are located in principal cities to 
consult with you on your specific relay probleme. Cal) 
the nearest Clare office or write: C. P. Clare & Co., 
4719 West Sunnyside Avenue, Chicago 30, Illinois. In 
Canada: Canadian Line Materials Ltd., Toronto 13. 

Cable Address: CLARELAY. 


FIRST IN THE INDUSTRIAL FIELD 


cUARIE WELAWS 





DESIGN MEN 
SAY... 


®CANS ou COVERS 


built to meet MIL-T-27 & Commercial Specifications 


hermetic-seal, compression type 


®ASSEMBLY 
SERVICE 


from assembly of bushings 99 
in covers to actual hermetic 
sealing of your component, 


Because these design men know that when they in- © 
corporate any one of Heldor’s hundreds of standard and 
non-standard cans, covers and hermetic-seal bushings. 
into their prototypes, production will be increased, 
costs will be lowered and deliveries speeded up. And, — 
when Heldor is used for assembly of cans and terminals, — 
further economies will be effected. 


If you manufacture electronic or nuclear components 
-—- and can use any of Heldor’s products or services — © 
you'll find it most advantageous to investigate HELDOR. 
As a “convincer”, send your specifications or prints 
today for a money-saving quctation. ee. | 


HELDOR MANUFACTURING CORPORATION 
| HELDOR BUSHING & TERMINAL CO., INC. | 
tlm ai 


238 Lewis Street e Paterson, N. J. 
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MACHINED 


EXTRUDED 





MORE THAN 
50 YEARS OF 
WIDEST CHOICE OF CERAMIC MATERIALS TO MEET YOUR SPECIFIC REQUIREMENTS KNOW-HOW 
Send blue prints and specifications and let us show you what we can do for you MEANS 
ASSURED 
QUALITY 














S2ND YEAR OF CERAMIC LEADERSHIP 

A SUBSIDIARY OF MINNESOTA MINING 
AMERICAN LAVA CORPORATION (0. 
CHATTANOOGA 5, TENNESSEE 


OFFICES: METROPOLITAN AREA: 671 Brood St.,Newark,N.J., Mitchell 2-8159 © SYRACUSE,N.Y.: 330 Arlington Ave., Phone 76-5068 © CLEVELAND: 5012 Euclid Ave., Room 2007, Express 1-6685 
NEW ENGLAND: 1374 Mass. Ave., Cambridge, Mass., Kirkland 7-4498 © PHILADELPHIA: 1649 N. Broad St., Stevenson 4-2823 © ST. LOUIS: 1123 Washington Ave., Garfield 4959 
CHICAGO: 228 N. LaSalle St., Central 6-1721 © SOUTHWEST: John A, Green Co., 6815 Oriole Or., Dallas 9, Dixon 9916 © LOS ANGELES: 5603 WN. Huntington Dr, Copital 1-9114 
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How Berkeley EquipMENT HELPED SOLVE i 
A PROBLEM FOR RCA Communications, Inc. gugf 


Bolinas, California 


PROBLEM: 

Rapid, accurate determination of transmitter and os- 
cillator frequencies at multiple-transmitter overseas 
communication center. 


SOLUTION: 

By using a BERKELEY Model 5570 direct reading 
Frequency Meter, it was possible to monitor continu- 
ously the actual transmitted frequency. Even when 
using frequency shift keying, the averaging effect of 
the Frequency Meter permitted measurement of radi- 
ated frequency. Since the frequency is presented in 
Direct Reading Digital form, the operator can deter- 
mine it at a glance and make necessary corrections. 


ter 


RESULTS: 

Using the BERKELEY 
Model 5570, frequency 
determination to an ac- 
curacy of 1 part in 10° + 
1 cycle with a new meas- 
urement every 4 seconds 
is now a simple routine. 
Previous method re- 
quired 10 to 15 minutes. 








iy 


For the Automatic Monitoring System 


Additional equipment provides automatic recording of the last 6 digits 
of the measured frequency on standard adding machine tape. This is May we help solve 
accomplished by use of the R-6 Digital Recorder in conjunction with the your problem? 
Frequency Meter, Model 5570. 
If it involves faster, more accurate, 
40 to 510 Megacycles easier and simpler ways to measure 

frequency, flow, pressure, velocity, 
VHF and UHF converter units are available for use with the Model r.p.m., time intervals, viscosity, — or 
5570 (0 to 42 megacycles) Frequency Meter. high speed counting and counting plus 
Model 5575 extends range of Model 5570 to 150 megacycles. Model 5580 ate control — chances are that 
: - SRKELEY can help you solve it. 
covers one 30 megacycle band width from 150 to 510 megacycles when Complete data sheets : 

d with Model 5570. Plug-in units select the 30 le band width ee eee ee ee 
Used Wi OOIV. 5 tug i GOLOCE US OU MOGAC TCS DERG WE applications in these fields are yours 
over which the Model 5580 is to operate. Reading is made in digital form as for the asking — check the handy 
sum of base frequency of plug-in unit and direct indication on Model 5570. coupon below and mail it NOW! 





holes 


Dept. G-2, 2200 Wright Ave., Richmond, Calif, BECKMAN INSTRUMENTS INC. 


2200 WRIGHT AVE., RICHMOND, CALIF, 





Please send me application data sheets checked 


Name 





MEASUREMENT OF: () COUNTING OR 

a CO Flow C) Velocity PREDETERMINED COUNTING OF: 
(] Pressure () RPM 

Address {"] Viscosity [] Operating Time CONTROL OF: 
se) Tr [) Cutting Stock to Length 

[] Packaging and Batching 
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FREED 


MILITARY PULSE TRANSFORMERS 


IN STOCK FOR IMMEDIATE DELIVERY 


HERMETICALLY SEALED PULSE TRANSFORMERS fer use in biecking oscillators, low level 
eevee outputs. Made in accordance with MIL-T-27 specifications. 

fer maximum power, efficiency and optimum pulse 

or parallel connection of windings for 








No. 
low Frequency 
“Q" Indicator 


PULSE 
PULSE VOLTAGE DURATION 
APPLICATION KILOVOLTS — RATIO 


Blocking oscillator or 0.25/0.25 
interstage coupling 


Blocking osc . ‘or oF 








No. 1020B 
Megohmmeter 


Blocking oscillator, 
— ee or 


Blocking oscillator, 
interstage coupling or 
low power output 
Blocking oscillator, 
interstage coupling or 
low output 








Blocking a, 
interstage count ing or 


Decade 
Inductors 


Block 
int coup! 
iow rtage coupling vai 


SEND FOR COMPLETE CATALOG OF 
FREED INSTRUMENTS AND TRANSFORMERS 





No. 1040 Pea IF) ae 
Vacuum Tube Voltmeter gre , 


eS ez | 








110A 
No. 1210 No. 1110 
Null Detector & No. 1010 


Vacuum Tube Voltmeter Comparison § Bridge Bridge 


Incremental Inductance 


PETE ceaeserses ett? 
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~ —FROM THE RCA TUBE DEPARTMENT 


Cut equipment costs with RCA Preferred Tube Types 


As a guide to cutting costs when choosing electron tubes 
for the design of new electronic equipment, RCA offers 
its current list of RCA Preferred Tube Types. 


These key tube types—generally preferred for their 
performance in radio, television, and other widely used 
circuits—offer the cost saving advantages of volume pro- 
duced types. Because they can be manufactured at a 
more uniform rate, Preferred Tube Types bring special 
benefits of year ’round availability, stocking economies, 


uniformly high quality, and initial lower cost which 
make for low equipment cost to designers, distributors, 
and consumers alike. 

For standardization of your designs and simplifica- 
tion in the manufacture and maintenance of your equip- 
ment, consider the importance of Preferred Tube Types. 
Ask your RCA representative for details on how RCA 
Preferred Tube Types can actually reduce your manu- 
facturing costs and increase your profit picture. 


RCA PREFERRED TUBE TYPES for new Equipment Design 


Types For AM and FM Receiver Applications 


Types For Television Receiver Applications 





Amplifiers, Oscillators, & Mixers 


Amplifiers 





Triodes Pentodes 


Video Audio Deflection 





with Remote 
Diodes Cutoff 





174 
6BA6 


12AU7@ 12BA6 




















Rectifiers 
and Diode 
Detectors 


Output 
Amplifiers 


1RS 334 

3v4 
5U4-G 6BE6 6AQ5 
5Y3-GT 6x8 6K6-GT 
6ALS 6V6-GT 
6X4 





12BE6 35C5 
35w4 50C5 














6AU6 6AQ5 
6CL6 6AV6 
6K6-GT 
6V6-GT 


684 
6BQ6-GT 
6CD6-G 
6W6-GT 

















Control 
Circuits # 


RF Deflection 
Tuner Tubes Oscillators 





6AF4* 6SN7-GT 
68Q7-A* 
656 12AU7@ 
6X8 12BH7@ 


6AU6 
6SN7-GT 
12AU7®@ 
12BH7®@ 














Rectifiers 





High- low- Damper 
Voltage Voltage Tubes 








183-GT 5U4-G 6AX4-GT 


6W4-GT 

















Miniature types are shown in itolics * For UHF 


®@ Tapped heoter, for 6.3-volt of 12.6-volt operation 


# Including synchronizing functions, AGC, etc. 


SMALL TYPES FOR INDUSTRIAL AND COMMUNICATION SERVICES 





Home Entertainment Types 
of Special Interest * 


Vacuum Types For 
Critical Applications 


Types For Glow 
Regulator Service Discharge Triode 





6AK6 616-G 1620 
6AQ6 6S8C7 
6856 6S17-GT 
6C4 12AX7 








“Special Red’ 5651 
Types 6080 


OA2 5823 
O82 














Minioture types are shown in itolics * For UHF 


# Also see types for AM, FM, & TV Receivers 


® Topped heoter, for 6.3-volt of 12.6-volt operation 





For Industrial equipment applications. In 
addition to the Preferred Tube Types listed above, 
RCA lists Preferred Tube Types in the following 
categories: 








* Vacuum Types for RF and AF Power Applications 

* Thyratons + Igni * Rectifiers + Ph b 

+C-R Oscillograph Types +» Camera and TV Studio Types 
A complete listing of these types is yours for the asking. 





war . 


tube types for industrial 





For i in choosi 
applications, consult your RCA Field Engineer. 
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m-Crystal 
ow available 


tact Germanium- 
yailable 


RCA Germaniu 
Diodes are n 


RCA Point-con 


Crystal Diodes 
in quantity- Sealed 1 
-IN34- 





include ®Y 
pur 
an 
I 

pe); an 
conduction 


ee at age? 
J i or fo ' ~ —4 UHF “Pencil” Triodes for 
: —_— Mobile and Aircraft Services 


ght) gensi tive . = = 
— e. These new “Pencil” tubes— 
with external plate radiators— 

can be operated with full 
ratings at frequencies a8 high 
as 500 Me 

Why you can count on : input ratings uP 

RCA Transistors for ICAS plate dissipation is 13 

r watts. RCA-6263 is intend 


, signs 
your desié for rf power amplifier and 
oscillator services; 


V w! 


actual het 
ave 


RCA-6264 


RCA transistor production 
o the proeres® is designed for frequency~ 
' multiplier service. 


made 
transistor 


Speakers 
my Picture Laborator 
portable t 


wereeee ooo 


RCA Tube Department 
Commerc ung in . R rison . 
g, 
ial I ineer Section B19 Har 1 . N. J 
oO RCA P ’ 
referred Tube Oo RCA Germanium Diodes 


RADIO CORP 
‘CORPORATIO a kis 
sisc PTL-50 
joshi TION 0 New Multiplier © RCA Transistors 
RICA Phototube, RCA-6328 pA —— tubes: 
— RCA-6264 O 


Name 





NT 
HARRISON. M me 
, Md. Firm 
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This compact, electro-mechanical controller provides sensi- 
tivity, speed of response and system stabilization under severe 
operating conditions. Its design and operating features have 
made Regohm useful for automatic control systems in which 
heavier, more expensive and complex, but less accurate 
equipment had previously been the only available solution. 


(i) SMALL SIZE + Regohm is a compact, plug-in device; light- 
weight, extremely rugged and position-free. The unit’s small 
size does not limit its power-handling capacity. This makes 
Regohm a “natural” where economy of space and weight 
are your major considerations. 


(2) POWER AMPLIFYING - Regohin is a high-gain clectro-me- 
chanical power amplifier. Milliwatt variations in signal 
energy can control energy changes millions of times greater. 


(3) IMPEDANCE MATCHING - Signal and controlled circuits are 
isolated, both electrically and structurally. Signal coils may 
have ratings from 0.01 to 350 amperes. Controlled resistors 
ona panel in which Regohm is plugged, can have values from 
zero to infinity, depending on the controlled system. 


(4) SYSTEM STABILIZING « A thoroughly reliable, sturdy dash- 
pot aids in system damping. It can easily and readily be 
adjusted over a wide range to match the dynamic character- 


7 Reasons why 


Regohm io a naturel bor 


your control system 


istics of the Regohm to those of your present system. 


() ANALYTICALLY DEFINABLE « The response of Regohm is in- 
dependent of the rest of the servo system. Its response char- 
acteristic can be expressed in terms of conventional “transfer 
functions.” Regohm acts as an integrating error-rate pro- 
portional controller. No appreciable steady-state error can 
occur. Regohm’s effect can be calculated in advance, sim- 
plifying design and facilitating prediction of performance. 


() CONTINUOUS CONTROL - In “closed loop” systems a high- 
speed averaging effect occurs as Regohm’s armature oscillates 
over a small amplitude. This provides intermediate values 
between step resistances and results in continuous, stepless 
control in systems operating at power frequencies and below. 


Q) LONG LIFE - In properly engineered installations, 
Regohm’s life is measured in years. Plug-in feature simplifies 
replacement and maintenance—there are no parts to renew 
or lubricate. Shelf life is substantially unlimited. 


Our engineering and research facilities can help you apply 
Regohm to your servo system or regulator problem. Write 
for Bulletin 505.00, containing a complete discussion of 
Regohm’s characteristics and applications. Address Dept. E, 
ELectric REGULATOR Corp., Norwalk, Conn. 





—REGOHM 





p—~ CONTROL COMPONENT IN: Servo systems + battery chargers * air- " 


borne controls + portable and stationary generators + marine radar + 





inverters + locomotive braking systems * mobile telephones + guided 
missiles * signal and alarm systems + telephone central station equip- 


ment + magnetic clutches + railroad communication systems. 











Want more information? Use post card on last page 
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all this and color too! 
oo with EIMAC UHF TV Klystrons 


HIGH GAIN — SIMPLE TRANSMITTER. Eimac klystrons are inher- 
ently ideal for the final linear amplifier in UHF color TV transmitters. 
There is no need for by-pass condensers, rf chokes or feedback ° 
loops, and through low driving power and high power gain, the Eimac Klystrons 
preceding circuits are simplified, and the smallest number of rf 

stages is required. for UHF-TV 
LOW NOISE LEVEL. Eimac klystrons operate below the noise level saruaation 
specified by the NTSC color television standards. The low noise level TYPE CHANNELS POWER 
of these klystrons is amply demonstrated in UHF television trans- 
mitters now in daily operation. 3K20,000LA 14-32 é6kw 
NO TRANSIT TIME PHASE SHIFT EFFECTS. Regardless of ampli- 
tude level, the transit time of electrons in klystrons is substantially 3K20,000LF 33-55 6 kw 
constant, and, having excellent linearity, a klystron will provide 
the amplitude and phase responses necessary for faithful trans- 3K20,000LK 56-83 6kw 
mission of color values. 

WIDE BANDWIDTH. The rf resonant cavities are completed exter- 3K50,000LA 14-32 15 kw 
nal to the tube, permitting the optimum arrangement of the rf cir- 

cuits for bandwidths greater than six mc— more than enough for 3K50,000LF 33-55 15 kw 
—= 3K50,000LK  56- 
RELIABLE— ECONOMICAL. Because of the sheer simplicity of 1000 56-83 15 kw 
these klystrons, they are light weight, readily mass produced, and 
give long, reliable life. 














For further information contact 
our Application Engineering Department 








uBes : 
: EITEL=-McCULLOUGH, INC. 
SAN BRUNO, CALIFORNIA 
Export Agents: Frazer & Hansen, 301 Clay St., San Francisco, California. 
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delivery 


price 


TRU-OHM VITREOUS 

ENAMELED RESISTORS 

=— A complete line ready 
for shipment! 


NOW Available! 


50 watt - 75 watt - 100 watt - 150 watt 
(25 watt available shortly) 


Aapproval 


f 


ivision of 


0 
ODUCTS Model Engineering 


& Mfg., Inc. 


2800 N. Milwaukee Avenue, Chicago 18, Ill. 


Factory Huntington, Indiane 
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For 


’ “Trouble-Free’ Fuses 
Use BUSS FUSES 


There is a reason manufacturers and service organiza- 
tions have learned to rely on BUSS fuses to operate 
properly under all service conditions. Every BUSS fuse 
normally used by the Electronic Industries is tested in a 
sensitive electronic device that rejects any fuse that is not 
correctly calibrated, properly constructed and right in all 
physical dimensions. 


Once properly installed, a BUSS fuse will blow only 
to protect. If a BUSS fuse does blow, you can be sure there 
is trouble in the circuit. When the trouble is corrected and 
a new BUSS fuse installed the job is finished. The user 
won't be annoyed and your equipment won't be out of 
service by the fuse failing to — properly, ,, because a 
BUSS fuse will carry its rated current and it is properly 


constructed to prevent poor contact heating causing need- 
less blows. 


And by standardizing on BUSS fuses, you can fill your 
exact fuse needs from one source. The line is complete- 
dual-element (slow-blowing), renewable and one time 
types ...in sizes from 1/500 ampere up. 


Should you have a special problem in 
electrical protection — 

Our fuse research laboratory and its staff of engineers 
are at your service to help you select the right fuse for the 
job — and if possible a fuse already available in whole- 
salers stocks. 


[ee 


TRUSTWORTHY Mames in 
aucrarcat prorecrion BUSSMANN Mfg. Co. (Division of McGraw Electric Co.) 


University at Jefterson, St. Louis 7, Mo. 
yy, Please send me bulletin SFB containing facts on 
g BUSS small dimension fuses and fuse holders. 
For More @ =~ 
. 
Information § 7 
J ° Cc 
Mail this gg“ 
C Address 
oupon 


y Se 
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Brush siz-channel magnetic oscillograph used to record out- 
put of an analog computer, which duplicates flight conditions 
for a jet plane. Photo courtesy Sperry Gyroscope Company 








MULTI-CHANNEL OSCILLOGRAPHS 


Brush instruments reduce your engineering costs 


Simultaneous recording of several electrical or mechanical 
phenomena with Brush multi-channel oscillographs saves 
engineering time and simplifies your testing. These precision 
instruments give you immediate answers in writing— 
stress, strain, torque, vibration, pressure, flow, electrical 
characteristics, and other variables. 


For complete description of time-saving Brush instruments, 
ask your nearby Brush representative to call .. . 

or write for your copy of “‘Modern Measurements.” 

Brush Electronics Company, Department K-2, 

3405 Perkins Avenue, Cleveland 14, Ohio. 


. , 
BRUSH ELECTRONICS | COMPANY 


formerly 
The Brush Development Co 
cs Brush Electronics Company 
4s an operating unil of 
Clevite Corporation, 


ine TRIAL AND RESEARCH INSTRUMENTS 
PIEZO-ELECTRIC MATERIALS . ACOUSTIC DEVICES 
MAGNETIC RECORDING EQUIPMENT | | 

ULTRASONIC EQUIPMENT | 7) 


New portable sir-channel oscillograph simplifies record- 
ing of phenomena in the shop or in the field. In- 
strument is lightweight, self-contained, and easy to use 
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NYE your 


requirements to 


INSTRUMENT CORP. 
OF AMERICA 


for miniature 


This Instrument Corporation of America 
plant contains the most modern and 
complete facilities available anywhere in 
the world for the exclusive production 

of Miniature Slip-Ring and Commutator 
Assemblies to precision standards. It is 
now in full scale production to meet your 
requirements in the fastest possible 

time at the lowest possible cost. 


COMPLETE ENGINEERING AND TYPICAL 
PRODUCTION FACILITIES AVAILABLE SPECIFICATIONS: 


Our assemblies can be supplied Sizes: 035” to 24” 

at low cost. Quality is the highest in / Cylindrical or Flot 

the industry. Dimensional accuracy fi Cross-sections: .005 to 

and other characteristics are 060" or more 

excellent and these units are Finish: Polish to 4 

highly recommended for j Micro-Inches or Setter 

instruments such as synchros, etc. Breakdown: 1000 V or More 

Hi-Pot Inter-Circul? 

ONE PIECE ELECTRO-PLATED Ring Hardness: 75 to 90 Brinell 
TYPES FOR EXTREME ACCURACY Retatten Species! to Qver. SANE 


Wherever extreme dimensional , Surface Protection: Palladium and Rho- 
precision, accurate concentricity ; dium or Gold Prevent Tarnish, Minimize Wear 
and high dielectric qualities are Ove cnaimentitn ell leet pevt 
required, the electro-deposition fs service af all times for consultation 
method is recommended... 

the production of which is 

licensed under an exclusive 


arrangement with the . INSTRUMENT 
Electro Tec Corporation. CORPOR DWale), 
OF AMERICA 


BLACKSBURG . VIRGINIA 


UNDER EXCLUSIVE LICENSE 
OF ELECRO TEC CORPORATION 


Se TI i te be , 
‘ Fe We ee Yon 7M oo. 
$ ERP uli, F oe 
» . < 
Tha 


sg me 
ne ceili ta sv ao is at en lr es Rade aI te 


nt ye 
Se 
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THIS NEW MIDGET GERMANIUM RECTIFIER HAS AN OUTPUT OF OVER TWO KILOWATTS 


Get High Power and Save Space 


With G-E Germanium Rectifiers 


Germanium is a material to stimulate 
the imagination, so endless are its 
possible applications. Germanium ree- 
tifters, pioneered by General Ble trie, 
offer design 


engineers tremendous 


possibilities for product improve- 
ment. Combining extreme compact- 
ness with the highest efliciency of 
rectifier known, G-E 


germanium cells show practically no 


any metallic 


aging, D-C power supplies for welders, 
battery chargers, and electrochemical 
processes are just a few of the possi- 
ble applications, 


COMPACT—T he compactness of 
germanium rectifiers makes possible 
real savings in space, volume, and 
weight. The dime-sized cell, pictured 
above with its heat exchanger, has 
a rating of two kilowatts with air 
cooling at a rate of LOOO fpm,. Six of 
these tiny rectifiers connected in a 
three-phase bridge will deliver up to 


65 volts d-e with a rated capacity of 


ove! | | kw. lo do F | comparable job 
with selenium would take six stacks 
of 30 cells each, or a total of 180 


selenium plates. 


OTHER RATINGS— Besides the ree- 
tifier illustrated other 
types are available. One is a sealed 
convection-cooled unit) with a half- 
wave rating of 0.4 amperes d-c out- 
put with up to 125 rims. 
input. A second is the plate-nmiounted 
convechion ot rectifier 
with half-wave ratings of from 4 to 
20 amperes d-e output. All assemblies 
can be used in doubler, center-tap, 
and full-wave bridge circuits with 
corresponding increases in ratings. 


MORE INFORMATION is available 
from your nearest G-E Apparatus 
Sales Office, or write Section 461-32, 
General klectric, Schenectady 5, N.Y. 


above, two 


volts a-e 


fan-« ooled 


Go Can foil (pour confidence on. 
GENERAL @@ ELECTRIC 
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METALLIC RECTIFIER 
FACTS FOR ENGINEERS 


Germanium 


The Rectifier of the Future 
by C. & Hamann 


Seldom if ever has the rectifier 
industry experienced such widespread 
interest in a new development as has 
occurred with germanium. While much 
is being written of the capabilities of 
germanium in the low current area of 
diodes and transistors, its possibilities 
in high-power applications are equally 
amazing, 

Perhaps a simple comparison with 
selenium of the relative current den- 
sities will serve to illustrate its fantas- 
tic properties as a powel rectifier. It 
is standard industry practice to oper- 
ate selenium in a 3-phase bridge circuit 
at a current density of 75 milliamperes 
per square centimeter of cell area. 
With an adequate air-cooling system 
this current density may safely be 
doubled, 

Germanium is presently being oper 
ated successfully at a current density 
of 75 amperes per square centimeter 
of cell area with every indication that 
po ee , 


the top limit of capability has not 
vet been reached. Considering that 
germanium is also being operated at 
rms. voltages per cell more than 
double that of the best 


selenium, it will be seen that its power 


available 


capabilities are at least 1000— times 
vreater than selenium on a cell area 
basis. 

The reason for this phenomenal 
ability lies in its inherently high ef- 
ficiency which in turn means very 
little heat loss to be dissipated, The 
cell operating efficiency is in the range 
of 98 to 99 percent. 


General Electric Company 
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to follow the leader — precisely — specify 





‘Doelcam_ 


ynchros 


RFECTION Of detail is the difference 
Pretween a good performance and 
the very finest — like the coordinated 
attack and release of a brilliant string 
section. The precision with which DoEL- 
CAM Synchros transmit and receive elec- 
tric.| information is unsurpassed in a 
precision industry. 

DOELCAM Synchros are tested and 
perfected standard military components 
for use in servomechanisms, computers, 
and automatic control systems. Many 
thousands have been delivered under 
Prime Government Contracts, which 
until recently absorbed our entire out- 
put. Now, the added facilities of our 
new plant enable us to make these out- 
standingly precise units available for 
general military and industrial usage. 
Your inquiry is invited, 





Write for 
Bulletin $7 





SIZES TYPES TYPES TYPES 

. Control Control Torque Torque 
and Excitation Transmitters Transformers Transmitters Receivers 
SIZE 11 1.062” 0.0. 
115v 400 Cycles 11CX4a 11CT4a 


SIZE 15 1.437" 0.0. 15CX4a 15CT4a 15TDX4a 15TR4a 
115v 400 Cycles 15COX4a 











SIZE 23* 2.25" 0.0. 23CX4a 23Cl4a 231X4a 23TR4a 


23CX6 23C16 23TR6 
115v 60 & 400 Cycles 23CDX4a 23Cl6a 23TR6a 





SIZE 31 3.10’ 0.D. 
115v 60 Cycles 





“All Type 23 Synchros are available with keyed or splined shafts. 


Doelcam-designed Torque Receiver Error 
Tester has established an entirely new 
quality level for Type ‘TR’ Synchros 


“Doelcams CORPORATION 


SOLDIERS FIELD ROAD, BOSTON 35, MASS. 
West Coast Office: 304 Tejon PI., Palos Verdes, Calif 


Instruments for Measurement and Control 
Gyroscopic Instrumentation - Servomechanisms 
} : Synchros - Microsyns - Servo Motors 


SIZE 23 SIZE 31 


. D. 3.10° 0.0. 
MIL-S-12472 (ORD) specication 
FXS-1066 (ORD) IL-S-12472 (ORD) 


SIZE 11 SIZE 15 
1.062” 0.0. 1.437” 0.0. 
Specification Specitication 
MIL-S-16892 (BuOrd) MIL-S-16892 (BuOrd) 
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Honeywell Mercury 
Switches meet 
widest possible 
requirements 


@ HONEYWELL MERCURY SWITCHES are 
ideal electrical controls for applications 
which provide tilt motion and low force. 
Expert engineering cooperation can often 
indicate a means of tilt motion when it is 
not readily apparent. 











While five basic types of Honeywell 


Mercury Switches are shown here, innu- 
merable other designs are available which 
have met the demands of many types of 
automatic controls. These include a wide 
range of electrical ratings, sizes, shapes, 
mounting arrangements and circuitry. 








When applications require resistance to 
severe shock and impact, as well as foreign 
elements, it is now possible to provide the 
high quality of glass-enclosed mercury 
switches in protective enclosures. 


MICRO engineering service has assisted 
design engineers for many years in the 
solution of complex switching problems. 
This service is available to help you select 
the right Honeywell Mercury Switch to 
meet specific requirements. Call or write 
your nearest MICRO branch office. Write 
for Catalog 90. 


MICRO SWITCH 


A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY ———==— 
FREEPORT, ILLINOIS 





HONEYWELL 
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MINIATURE ELECTRONIC COMPONENTS 
BY FORTIPHONE LTD, ENGLAND 


Component quality determines equipment performance ! 


NEW MIDGET TRANSFORMER, TYPE S 


This new series of Fortiphone midget 
transformers, type S, has been specially 
designed for use with junction-type tran- 
sistors when the size of the apparatus 
must be kept to a minimum. These 
new transformers are so tiny (0.375 x 0.375 x 
0.250 in.) as to be smaller than the transistor 
itself! 

Most requirements can be met from the 
range of Fortiphone type S transformers 


TRANSFORMER, TYPE T 


Designed for use in circuits employing sub- 
miniature valves or junction-type transistors, 
Fortiphone type T transformers are larger 
than Fortiphone type S transformers and 
are intended for use where smallness is not 
the first consideration. The connection 
contacts on these transformers are molded 
into the cheek of the bobbin. 


Fortiphone type T transformers are available 
in over fifty different specifications. We 


will recommend suitable transformers, or 
if necessary make a specimen transformer 
specially suited to your purpose, on receipt 
of details of your requirements. 

Every transformer is tested before final 
assembly for short-circuited turns, fre- 
quency response, and general efficiency. 
Overall dimensions : 0.660 x 0.484 x 0.460 in., 
or 1.675 x 1.228 x 1.170 cms. Weight: 
0.068 oz. or 1.92 grams. 


available. On receipt of details we will be 
glad to recommend suitable transformers 
from stock or, if necessary, make a specimen 
transformer specially for your purpose 
Every transformer is tested before final 
assembly for short-circuited turns, frequency 
response, and general efficiency 

Overall dimensions ; 0.375 x 0.375 x 0.250 in., 
or 0.952 x 0.952 x 0.635 cm. Weight: 0.068 oz. 
or 1.92 grams. 


MINIATURE RECEIVERS 


Although so small, Fortiphone miniature 
electro-magnetic receivers are robust, 
highly efficient, and very reliable, and there 
is a wide range available. They can be 
supplied in a number of impedances from 
30 ohms to 1,000 ohms, and with a variety of 
response curves; they can also be fitted 
with non-reversible receiver plugs and 


sockets for use in junction-type transistor 
circuits. Fortiphone miniature receivers 
will accept standard American earmolds. 


Diameter, 0.82 in 
width (excl. nipple), 0.38 in 
width (incl. nipple), 0.47 in. 
Weight : 0.3 oz. or 8.5 grams 


Overall dimensions 
2.08 cm.; 
0.97 cm.; 
1.20 cm. 


OTHER FORTIPHONE MINIATURE COMPONENTS AVAILABLE 


MINIATURE FINGERTIP VOLUME CONTROLS: MINIATURE FINGERTIP VOLUME CONTROLS WITH COMBINED ON/OFF SWITCH 


MINIATURE FINGERTIP SWITCHES: MICROPHONES: FLEXIBLE CONNECTORS: PLUGS: SOCKETS: DISC EARPHONES 


HEARING AIDS: TELEPHONE PICK-UP COILS: HEADBANDS: ETC., ETC. 


Cable or write for prices, further details, and samples. 
. 


Please state probable quantities required 


FORTIPHONE LIMITED 


FORTIPHONE HOUSE, 247 REGENT STREET, LONDON, WI, ENGLAND 


Established 1925 


Cables : Sonomax, Wesdo, London 


SPEEDY DELIVERY! 
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WESTON * 


Inductronic® D-C AMPLIFIER 


Its resistor network uses 


to assure 


mite or AR Bel rd . Ss ts er a 6 


The new Weston Inductronic D-C 
Amplifier measure. both millivolts 
and microamperes to an accuracy 
previously unheard of. A product 
of Weston Electrical Instrument 
Corp., Newark, N. J. 


The Weston Resistance 
Network (Actual size) 
is wound with D-H 
Manganin wire to 
achieve a high 
degree of stability 
with extreme 
accuracy 


HIGH STABILITY and ACCURACY “= i \ 


When it's millivolts or microamperes you are 
measuring, you talk-in terms of accuracy in 
the order of 0.1°). Here is the most accurate 
measuring instrument yet developed — the 
Weston Inductronic D-C Amplifier. This amaz- 
ing instrument makes potential measurements 
down to microvolts, current measurements to 
fractions of a microampere. 

By using this 200 ke frequency shift amplifier 
in connection with thermocouples, radiation 
receivers, bolometers, strain gages, pressure 
transducers, resistance thermometers, photo- 
cells, ionization gages, etc., related physical 
quantities can be measured with speed and 
accuracy far superior to any other method 
previously known. 


The amplifying system is essentially an auto- 


matic potentiometer, wherein an output cur- 
rent is maintained in balance against the input 
through a method of accurately adjusted re- 
sistors determining the balanced ratio of out- 
put to input. With a high gain in the amplifica- 
tion of error unbalance, the accuracy of ampli- 
fication ratio is of course dependent almost 
entirely upon the stability and precision of the 
resistor network. 

For this most exacting function Weston uses 
Driver-Harris MANGANIN, an alloy of such 
fixed stability that maximum change in resist- 
ance between 15°C. and 35°C. is less than 15 
parts per million per degree Centigrade. 

If fixed stability and constant resistance under 
normally variable operating conditions are 
‘musts’ in your resistor designs, let us have 
your specifications. We'll gladly put at your 
disposal 50 years of alloy manufacturing 
experience to help solve your problem. 


Sole producers of world-fomous Nichrome* 


Driver-Harris Company 


HARRISON, 


NEW JERSEY 


BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco, Lovisville 


*T_M. Reg. U.S. Pat. Off in Canada: The B. GREENING WIRE COMPANY, Ltd., Hamilton, Ontario 


MAKERS OF THE MOST COMPLETE LINE OF ELECTRIC HEATING, RESISTANCE, AND ELECTRONIC ALLOYS IN THE WORLD 


Want more information? Use post card on last page 
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Want more per hour... 
or more accuracy... or less cost? 





However you want your coil winding improved .. . there's 
likely to be a Universal Coil Winder that will do the job. 

Higher-production machines. More versatile machines. 
Machines that will give you greater accuracy. 

See for yourself by visiting the Universal Demonstration 
Room nearest you — in Cranston, R. I. or Chicago, Ill. Watch 


how coils are turned out at top speed, see how convenient the 


in ene mannan: 


machines are for operators, observe how accurately the coils 
are wound. 

Write us to set up a date for a visit. Address UNIVERSAL 
WINDING COMPANY, P.O. Box 1605, Providence 1, R. L., 
or 9 South Clinton St., Chicago, III. 

And use the coupon to obtain information on latest de- 


velopments in coil winding. 


ak UNIVERSAL WINDING COMPANY 


Please send me 


P. O. BOX 1605, PROVIDENCE 1, RHODE ISLAND 


[ | Condensed Catalog of Universal Winders 


| | Information on Universal Winders for coil types that meet my particular needs. | enclose 


specifications and produciion requirements. 


FOR WINDING COILS 
IN QUANTITY... ACCURATELY 
.. AUTOMATICALLY...USE 
UNIVERSAL WINDING MACHINES 
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New Instruments and Components 


to Aid in Design and Reduce Costs 


Unique Variable Pulser 
is Valuable Laboratory Aid 


The Technitrol Variable Pulser is a 
reliable : versatile instrument whi h con 
verts the output of a laboratory oscillator 
into a series of pulses 

One use has been as a low pulse rate 
device to study the response of compo- 
nents and networks to isolated pulses 
Another use has been as a variable pulse 
rate source to study P.R-.F. sensitivity 
Still another use has been as a constant 
high frequency source for a temporary 
clock pulse generator 


Characteristics 
Wide range of frequencies from 2 cps 
to over 2.0 mes 
Pulse characteristics optimized with 
rise and fall times approximately 0.04 
Ms and 0.06 Ms respectively 
Durauion of pulse variable from 0.2 us 
to 5.0 ws. in steps of 0.1 ws 
Accurate, stable pulse duration con 
trolled by electric delay lines 
Amplitude continuously variable with 
out distortion from 0 to 45 volts 
l rigger pulse precedes output pulse to 


sync hronize oscillose opes, etc 


94 


by 


PecHNITROL 


Tiny Encapsulated 
Pulse Transformers 
Wound to Your Requirements 


lechnitrol Pulse Transformers are wound 
on ferrite cores and cast in resin to form 
a 34" sealed unit. 


a] 


Type TE has 2-inch pigtail leads of 


No. 20 wire. Type TP has 7-pin plug-in 


for miniature tube sockets. Lends itself 


admirably to printed circuits where holes 
can be drilled in the circuit board, the 
transformer plugged into these and the 
pins soldered to the circuit leads on the 
side opposite the body of the transformer 


When writing 
for information Specify application 
and requirements 


TECHNITROL 


ENGINEERING COMPANY 
2751 North Fourth Street 


Philadelphia 33, Pennsylvania 
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Very Compact Delay Lines 
Designed to Fit Your Need 


A Technitrol Delay Line—with not more 
than '," diameter and 614" length, or in 
a package—will be designed for your par- 
ticular circuit application. A variety of 


mountings offers you a wide choice 


e Delay: 0.01 to 1.6 us. 


e Characteristic Impedance: 400 to 
2500 ohms. 


Wide Frequency Response: 0.5 us 
at 1200 ohms. 

3 db down at 5 mes 

6 db down at 8 mes 

10 db down at 10 mes 


Continuing intensive research and 
development is expected to make 
available even greater band-widths. 


e Linear Phase: to 9 mes and beyond 


Che continuously wound Technitrol De- 
lay Lines provide minimum pulse dis- 
tortion and are extremely stable with 
temperature variations. A covering pro- 
tects the winding from abrasion and 


mechanical damage. 
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“SCOTCHCAST™ 


seals R-B-M coils for extra-long life 


““Scotchcast” is an epoxy-type electrical embedment 
resin that gives dependable insulation and protects 
against oil, moisture, chemicals and weather. The 
R-B-M Division of Essex Wire Corp. finds it ideal 
for industrial controller coils. 

“Scotchcast” is a cold pouring resin that is supplied 
as a liquid. After liquid hardener is added, it cures 


1 AFTER WINDING, coils 


are fitted into plastic cases 


and acquires long-lasting protective and insulating 
properties. 

““Scotchcast” can be mixed with suitable filler to 
give better electrical properties, lower coefficient of 
expansion, higher heat dissipation. 

For complete data, write Minnesota Mining and 
Manufacturing Co., Dept. ES-254, St. Paul 6, Minn, 


2 SEALING COILS in 


“Scotchcast” Resin 


“SCOTCHCAST” Electrical Embedment Resins 


The term “Scotch” and the plaid design are registered trademarks for the more than 300 pressure-sensitive adhesive tapes made in U.S.A. by Minneseta mae & 
Mfg. Co., $1. Pavi 6, Minn.—also makers of “Scotch” Sound Recording Tape, ‘‘Underseal” Rubberized Coating, “Scotchlite” Reflective Sheeting, “Safety-Walk” 
Non-slip Surfacing, “3M" Abrasives. ““3M" Adhesives, General Export: 122 E. 42ad St., New York 17, N. Y. In nada: London, Ont., Can. 
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LITTON ENGINEERING NEWS 











NOW! Dependable pressure monitoring of 
high vacuum systems during processing 


The new Litton Ionization Gauge is a 
rugged and completely dependable 
production tool for monitoring pres- 
sures from 10-4 to 10-7 mm Hg. The 
instrument is a Philips-type gauge*, 
specifically engineered for constant 
production monitoring of high vacuum 
pressures. It eliminates annoyance and 
costs of burned-out gauges, activation 
of poisoned cathodes, heating of grids, 
etc. Even in steady, day-after-day use, 
it requires no attention other than a 
chemical cleaning about twice a year. 


Cold Cathode Emitter 

The Type L-3032 gauge was de- 
veloped within Litton Engineering 
Laboratories to facilitate our own man- 
ufacturing of vacuum tubes. It utilizes 
crossed electric and magnetic fields 
which enhance collision probability in 
a small volume so that a cold cathode 
emitter can be used. Thus operation, 
even at atmospheric pressure, will not 
damage the tube. (In normal use, the 
tube is not operated until black-out of 
the vacuum system is reached. Good 
relative pressure readings are available 
throughout the range of 10-4 to 10-7 
mm Hg.) Type L-3032 tubes have been 
tested during the past two years on Lit- 
ton vacuum tube production lines. They 
are now installed on every exhaust sta- 
tion in our plant. 


Monel-Encased 
The Ion Gauge Tube is composed of 
a monel-encased interaction space with 
the case near ground potential. A ni- 
chrome wire anode at 2,500 volts is 
centered within the case. An outgassing 
6.3 volt heater is mounted near the 


Type L-3032 lonization Gauge (above) 
with adapter for glass systems 


monel case, but insulated from it. 
A 3%” diameter kovar tube, insulated 
from the monel case by a glass seal, is 
supplied for connection to the vacuum 
line. The magnetic field is provided by 
permanent magnets mounted in a sheet 
steel shell. This shell also serves as a 


return magnetic path, connection block, 
package envelope and oven for the out- 
gassing heater. Electrical connections 
are made to binding posts on the steel 
case. The tube weighs but 22 oz. and 
measures 7” x 5” x 31/2”. $60.00. 


Model 4301 
lonization Gauge Amplifier 
This amplifier is a companion instru- 
ment for Type L-3032 Ionization Gauge 
Tube. It includes a range switch for 
measuring from 10-4 to 10-8 mm Hg,, 
a special leak-check control providing 
full scale deflection at any pressure, 
a zero adjustment control, and a gauge 

heater supply switch. 


Model 4301 Amplifier 


It consists of a high voltage rf power 
supply, a vacuum tube voltmeter cir- 
cuit with current-sampling resistors, a 
6.3-volt transformer (to provide current 
for the outgassing heater in Type L-3032 
Ionization Gauge Tube) and a self- 
regulating low voltage power supply 
providing wide input voltage variation 
without affecting performance. Electri- 
cal connection is by cable with banana 
plugs to Type L-3032 Ion Gauge. Power 
supply requirements are 110 volts, 60 
cps. The instrument measures 10” x 8” 
x 8”. Weight is 171% Ibs. $255.00. 


“Licensed under Philips Laboratories, Inc. Patent No. 2197079 Data subject to change without notice. Prices f.0.b factory 





(Z) LITTON 


1049 BRITTAN AVENUE 
96 


= 





ENGINEERING 
LABORATORIES 


Manufacturers of glassworking lathes 
and attachments, vertical sealing ma- 
chines, pumps, spotwelders and timers, 
burners, Molube, bell jars, hydrogen 
furnaces, thermopiles, ion gauges 
and amplifiers, U-lines, water loads, 





SAN CARLOS 2, CALIFORNIA © U.S.A. 
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A MESSAGE FO AMERICAN 


INDUSTRY ° 


ONE OF A SERIES 


No Room for 
Industrial Complacency 


Do you believe that American industry is 
equipped with remarkably up-to-date and 
efficient machinery? If you do, you are mis- 
taken. The fact is that a large share of 
American industry’s equipment is ancient, 
of obsolete design and incapable of attaining 
the efficiency that is made possible by modern 
production techniques. 


This fact is documented by the Seventh 
Inventory of Metalworking Equipment, just 
completed by AMERICAN MACHINIST, a 
McGraw-Hill publication. In brief, AmeErti- 
can Macurinist shows that: 


1. More than half (56%.) of American 
industry’s most basic production equip- 
ment— machine tools and metal-forming 
units —is overage, and much of it is so old 
that it has very limited usefulness. 


2. Since Korea, the situation has become 
dangerously worse. 
Facts vs. Plausible Theory 


These conclusions contradict the widely-held 


impression that America’s industrial equip- 
ment is in better physical shape than ever 
before. The prevalence of this impression is 
not surprising. We, as a nation, have spent 
about $125 billion for new industrial plant 
and equipment since World War II. That is 
more than in any previous period in our his- 
tory. During 1953, American industry in- 
vested $21 billion in new plant and equip- 
ment, an all-time high. From this, it would be 
reasonable to infer that our industrial plant 
and equipment must be in fine condition. 


But the facts do not support that inference 
with respect to the machine tools and other 
metalworking equipment that are so crucial 
to our economy in war and peace. Here are 
the key findings of the AMERICAN MACHINIST 
Inventory: 


(1) More than one million machine 
tools — out of a total of less than two 
million in the metalworking industries 
—are at least ten years old. Many of 
these, after day and night operation 





during the war years and the recent 
rush to rearm, are actually much older 
production-wise than their age in years 
indicates. In most cases, these ma- 
chines are unable to produce goods as 
efficiently as modern equipment can, 
thus needlessly increasing costs. 


(2) Almost one out of five machine 
tools is more than twenty years old. 
Most of these machines are so outdated 
by modern standards that they have 
little more than scrap value. And an 
even larger portion of our metal-form- 
ing equipment (presses, brakes and 
shears, bending and straightening ma- 
chines) has passed the 20-year mark 
and is beyond normal retirement age. 


(3) Two out of three machine tools 
are of designs predating World War II, 
though many of them have been built 
since the war. Thus, two-thirds of our 
machine tools fail to incorporate the 
many major postwar improvements 
in design and operating methods. 


(4) Never before has outmoded high- 
cost equipment been so widely diffused 
throughout American industry. In 
every one of fifteen major divisions of 
metalworking production, more than 
15% of the machine tools are at least 
ten years old. 


(5) Not since the depression days of 
the 1930’s has the average age of ma- 
chine tools risen so rapidly as it has 
in the past four years. Today, 55° are 
ten years old or older, compared with 
13°° just before Korea. 


Quality vs. Quantity 


Why has the condition of our metalworking 
equipment been steadily deteriorating since 
the end of World War II? Part of the explana- 
tion lies in the fact that, in the immediate 
postwar years, production of metalworking 
equipment lagged behind the production of 
industrial equipment generally. The larger 
part of the explanation, however, lies in the 
tremendous postwar expansion of the Ameri- 
can economy. This expansion, which has more 
than doubled our total industrial capacity, 
has imposed requirements for metalworking 
machinery that have been met only by more 
extensive use of old and obsolete tools. In 
the critically important field of metalwork- 
ing, the job of providing up-to-date tools is 
bigger than it ever has been. 


There are those who argue that the time 
has come to cut back investment in new in- 
dustrial plant and equipment and divert more 
of the national income into current consump- 
tion. They cite both the great increase in the 
nation’s total industrial capacity since World 
War II and the fact that some industries now 
have more than ample producing capacity 
to meet their needs. But this type of calcula- 
tion leaves out the efficiency of that produc- 
ing capacity. 


The AMERICAN MACHINIST In- 
ventory makes it manifest that in the key 
field of metalworking we are alarmingly 
short of first-rate, low-cost producing 
capacity. If we fail to remedy this situa- 
tion by speeding the replacement of ob- 
solete tools, it will be at the peril of our 
prosperity, at the peril of a sustained 
increase in our standard of living and 
of our national security. 


McGraw-Hill Publishing Company, Inc. 








# KARP METAL PRODUCTS CO. 
featured in“ Special Report to Industry” 


by AMERICAN MACHINIST MAGAZINE 


America’s leading metalworking magazine, in its Special 
Report No. 350, describes and illustrates methods, facil- 
ities and skills which make Karp Metal Products Co. the 
leading fabricator of sheet metal cabinets, chassis, 
housings and enclosures for the electronics industry. 


Here’s what the editors of American Ma- 
chinist said: “The important factor in the Karp 
plant is how a minimum of special tooling and a 
maximum of experience and personal initiative on 
the shop floor combine to produce special-purpose 
enclosures at reasonable cost? 


The report highlights: 
@ Karp’s vault of 3000 stock dies—how it 


minimizes or eliminates total tooling costs in pro- 
duction of cabinets, chassis, housings and enclo- 
sures... 


@ Karp’s presses, press brakes and other 


equipment—and how they have been modified » Shows how you can Save...In summarizing Karp’s 29 years 
maintain highest quality and keep production 


ge of specialized sheet metal fabricating experience, the report 
time and costs to a minimum... 


shows you positive ways to save in designing and specifying 
@ Karp’s spot, gas, arc, and heliare welding your next enclosure. 

facilities—and how they are set up for economi- You will want to order copies of this article—use the Reader 
cal, thoroughly dependable welding of ferrous Service card on the last page of this magazine or write to: 


and non-ferrous materials... 
KARP METAL PRODUCTS CO. 


Division of H & B American Machine Company 
215 63rd Street - Brooklyn 20, New York 


enclosures oflect the skhtlls wtthin 


FACILITIES FOR ENGINEERED SHEET METAL FABRICATIONS: in cluminum 

or steel * long run or short * spot, arc, gas or heliarc welding * any type finish 
@ Modern plant—3 city blocks long @ U. S. Air Force Certified Welding Facilities 
@ Thousands of dies available @ Air-conditioned spray room...complete 


@ Most modern of sheet metal baking facilities 
fabricating equipment © Complete sub-assembly facilities 








ENGINEERED SHEET METAL FABRICATION 
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Come Again 


Radio - Electronic Men! 


Just as you have been coming since 1945 to the IRE Na- 
tional Convention and Radio Engineering Show — coming 
by the thousands, 35,642 in ’53 — so come again to see and 
hear all that is new in the engineering advances of your 
industry. 
A Fifty-four in ‘54! — 243 scientific and engineering papers will be presented, skillfully 
grouped by related interests into 54 technical sessions. More than 
half these sessions are organized by IRE Professional Groups, thus 
making the IRE National a federation of 21 conferences in one. The 


whole provides a practical summary of radio-electronic progress. 


A 600 Exhibitors “spotlight the new!’ — A mile and a half of exhibits line the avenues 


of this show, intriguingly named for the elements of radio — such 


> 66 


as “Instruments,” “Components,” “Airborne,” “Radar,” ‘‘Transis- 


” 466 > 66 


tor,” “Audio,” “Microwave,” etc., filling the four acres of the great 
Kingsbridge Armory to capacity. An expanding radio industry shows 
why it is growing by proving how engineering research pays out 
in new products. The exhibits themselves are an education, con- 


densed to one place — reviewed in four days. 


Only the combined facilities of the vide space for 200 new firms to 


A Kingsbridge is the solution! 


Waldorf-Astoria Hotel, plus the three 
great halls in the Kingsbridge Ar 
mory, seating 906, 720, and 500 re 
spectively, are able to keep pace with 
the increased technical papers pro- 
gram of the IRE Convention. The 
show had to move because the U. S. 
Treasury took over Grand Central 
Palace. The immense Kingsbridge 
Armory, connected to the very satis- 
factory Lexington Avenue Hotel area 
by direct express subway, serves well 
to expand the already outgrown ex- 
hibit facilities of the Palace and pro- 


exhibit, as well as seat greater audi- 
ences at the high-interest sessions. 
In addition to the subways, free 
busses leave the Waldorf every ten 
minutes in which you may travel in 
the congenial company of fellow en- 
gineers, direct to Kingsbridge. 


A Admission by registration only! 
Registration serves for the four day 
period. It is $1. for IRE: members, 
$3. for non-members, covering ses 
sions and exhibits. Social events 


priced separately. 


March 22-25, 1954 




















The IRE National Convention 


and 


Radio Engineering Show 
THE INSTITUTE OF RADIO ENGINEERS 


Waldorf-Astoria and Kingsbridge Armory 
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you need absolute dependability ... 
you need ADLAKE Mercury Relays: 


Because they’re designed and built to meet the 
most exacting needs of industry...in jobs that 
conventional relays can do in an uncertain manner 
at best...ADLAKE Mercury Relays have won a 
reputation for absolute dependability! And no 
wonder, because each ADLAKE Relay offers: 


Positive leak-proof sealing—assured by the use 
of properly selected metals and glass components 
with properly matched thermal expansion charac- 
teristics. 


Liquid, mercury-to-mercury contacts —com- 
pletely eliminate failures caused by low contact 
pressure, contact burning, pitting and sticking. 
And the inherent high surface tension of mercury 
imparts an ideal snap action to the contacts. 


Arc-resisting ceramics—used to reduce any de- 
structive effect caused by the arc. 


Yes, as thousands of enthusiastic users in every 
branch of industry know, ADLAKE means depend- 
ability every way! Write for your free copy of the 
ADLAKE Relay catalog today. The'Adams & 
Westlake Company, 1171 N. Michigan, Elkhart, 
Indiana. In Canada, write PowerLite Devices, 
Limited, of Toronto. 








EVERY ADLAKE RELAY IS TESTED 
—AND GUARANTEED 
—TO MEET SPECIFICATIONS! Wore energieten 


— Contact normally 
Open or Closed 


m= Adams & Westlake comm €42"G75-, 


of serving the transportation Lp 
Established 1857 * ELKHART, INDIANA « Chicago + New York Ay, ond building industries yh” 


Manufacturers of ADLAKE Hermetically Sealed Mercury Relays ‘ 
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These successful uses of 


PHELPS DODGE BONDEZEgE” 


magnet wire... 


UNLIMITED NEW 


Random-wound, Layer or Paper-section for 


COILS potentiometers, telephones, brakes and clutches, 


clocks and timers, hearing aids, instruments, speakers, 


relays, television, radio and other applications. 


¥ R A N s FO R M E R Ss Paper-section, Random-wound, Oil-filled, Air- 


cooled and High Voltage for distribution, current, 


X-ray, television, radio and other applications. 


MOTORS Windings for shaded pole, series fields, instruments, 


induction and others. 


Firit fot Lailing Cuabily —fjom fine to Murkit/ 
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FLY-BACK COIL 


PANCAKE COIL 


APPLICATIONS * 


Redesigning? BONDEZE mciy provide one answer 
to your overall cost reduction program! 


BONDEZE is Phelps Dodge magnet wire BONDEZE offers unusual opportunities 
with a special thermo-plastic film applied for redesign of windings and in many cases 
over the insulation. It offers a quick, eco- influences finished product design with 
nomical means of bonding wires together, overall savings to the user. 


turn to turn, through single application of Any time magnet wire is your problem, consult 


heat or solvents. Phelps Dodge for the quickest, easiest answer. 


*BONDEZE is a Phelps Dodge Trademark 


PHELPS DODGE COPPER PRODUCTS 


INCA MANUFACTURING DIVISION 


FORT WAYNE, INDIANA 
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File: Simmons LINK-LOCK 








When the armed forces needed a positive, high- 
strength fastening device for instrument housings, 
transit cases, and storage boxes, Simmons devel- 
oped LINK-LOCK. This brand-new device doesn’t use 
springs, yet works with fingertip pressure through 
a unique mechanical arrangement: the vertical 
sliding latch is moved in and out of locking posi- 


tion by a disc rotated with a wing nut. The fastener 





is immune to low temperatures, is easy to operate 
even with arctic mittens, furnishes up to 450-lb. 
pull-down pressure. Open or closed, it lies flat 


against the side of the case it fastens. 





© 





er 


LINK-LOCK may be the answer to your fastening problem. If your design 
involves heavy fastening pressures, watertight sealing, high strength, resistance to im- 
pact, ask about LINK-LOCK. Simmons can furnish it with special engagement-latch 
details, or for operation by bolt or screwhead instead of wing nut. Write for LINK-LOCK 
DATA SHEET today. It gives complete details and dimensions. A Simmons engineer will 
be glad to work with you on your fastening problems. 


SIMMONS FASTENER CORPORATION, 1750 No. Broadway, Albany 1, New York 


o 
S | MN MO NS QUICK-LOCK SPRING-LOCK ROTO-LOCK LINK-LOCK DUAL-LOCK 


JUST OUT! NEW 36-PAGE CATALOG. WITH APPLICATIONS. SEND FOR IT! 
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‘ELECTRIC MFG. CO. 
. Phode 112-113 OGALLALA, N , 


GOODALL, President Cable Address, “GOODALLA 
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© Permanent magnets in this 
large hysteresis brake con- 
trol the torque of spools of 
heavy wire being woven into 
rope. Complete absence of 
friction during operation 
eliminates wear. 


News About 
Created-Metals 





oe 


Thermistors Provide 
_ Vital Time Delay 


© 


ao aceacitintinnmees cece. « sseiacalll Picbitias ne mite once 


Smoky starts, puff-back and flutter 
in oil burners were checked by 
using a Carboloy Thermistor in the 
burner’s electrical control. 

The Thermistor delays the open- 
ing of a solenoid valve until the 
combustion chamber is ready to 
receive properly aerated oil. A 
mechanical timer is_ eliminated, 
and the cost of the unit reduced. 

Thermistors are the most ther- 
mally sensitive resistor material 
known. Their resistance — unlike 
metals — changes negatively with 


temperature increases. They are . 
ideal for 1) Change electrical energy 


temperature compensa- 
tion, temperature detection, warn- to mechanical motion 


ing devices and controls. For more 
information, write: Carboloy De- 
partment of General Electric Com- 
pany, 11139 E. 8 Mile Ave., Detroit 
32, Michigan. 


Basic functions of permanent magnets 


Eddy current braking 
Motor action 
V Instrument action 


Generator action 
Magneto action 


4 Change mechanical motion 
‘tdaeouiala iin to electrical energy 
Hevimet Containers 
Stop Hot Atoms” © Change mechanical energy 


Control of t 
to thermal energy ontrol of torque 


Snap action 
Separation 
Holding and lifting 


Mechanical holding 





Tree. 


Minneapolis - Honey- 
well Step Controller 
employs snap switch 
based on mechanical 
holding function of 
Carboloy Alnico per- 
manent magnets. 
Magnets reduced 


Containers made of Carboloy Hevi- 
met are making the job of han- 
dling and transporting radioactive 
materials easier and safer. 

Because Hevimet is almost 50% 
heavier than lead, and provides 
40% more gamma ray protection, 
these containers are smaller, less 
bulky ... yet safer than lead. 

Hevimet is an ideal material for 
all radioactive shielding. It is 
readily machinable, dimensionally 
stable and of high tensile strength. 
For more information, write: 
Carboloy Department of General 
Electric Company, 11139 E. 8 Mile 
Ave., Detroit 32, Michigan. 


104 


G.E. jet tachometer 
generator had to be 
kept small and light. 
Engineers used per- 
manent magnet’s 
ability to change 
mechanical motion 
to electrical energy. 
Magnets eliminated 
coils and wires; 
provided powerful 
energy. 


SS 


weight, improved de- 
sign, and increased 
performance. 
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Rochester Liquid Level 
Gauge utilizes synchronous 
magnetic torque drive prin- 
ciple to operate pointer, 
keep gauge head pressure- 
tight. Magnets eliminate 
stuffing box and_ shaft 
permit mounting gauge in 
any position without danger 
of leakage. 
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This tiny, permanent 
magnet hysteresis 
brake maintains con- 
stant pulley tension 
on delicate fibers. It 
reduces slippage and 
static electricity. 
Magnetic dial offers 
wide range of ten- 
sions and speeds. 


with Permanent Magnets 


In hysteresis brakes, permanent magnets convert mechanical energy to thermal 
energy. Other inherent properties make permanent magnets ideal for many 


electrical and mechanical applications. 


Carboloy Alnico permanent magnets, in 
hysteresis brakes, provide smooth, fric- 
tionless torque control. Tension and 
torque are adjustable and constant. 

The hysteresis brake is only one of the 
Ways permanent magnets can control 
torque. And permanent magnets can 
be used to convert electrical energy to 
mechanical motion . . . or mechanical 
motion to electrical energy, or for 
mechanical holding. 

Permanent magnets offer many pro- 
duction savings. They can eliminate parts, 
reduce costs, simplify design, save weight 


and improve performance. They retain 
their efficiency under varying conditions 
of temperature, shock, vibration. They 
resist the demagnetizing influence of 
stray magnetic fields . . . provide power- 
ful, permanent energy sources. Available 
in all sizes and shapes, cast or sintered. 


Perhaps Carboloy permanent magnets 
can improve your products or equip- 
ment. Specially trained engineers of the 
Carboloy Engineering Appraisal Service 
will work with you on permanent-mag- 
net design and application. Send coupon, 
today, for free catalog or design manual. 


< A Ba B © LOY. Send me the following, without cost or obligation: 
R) 


11139 E. 8 Mile Ave., Detroit 32, Michigan [] Permanent Magnet Standard Stock Catalog, PM-100 


Name 


Company 


Address 


City 


| DEPARTMENT OF GENERAL ELECTRIC COMPANY (] Permanent Magnet Design Manual, PM-101 


Position 
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Here’s a coil of Armco Tran-Cor D1-Max, a 
hot-reduced electrical steel with a cold-rolled 
finish, that will give you flatter laminations 

t L and better die life. Besides, 

e Onger THE COLD FINISHING MEANS: 


Excellent stacking factor 


® . THE HOT-ROLLED STRUCTURE GIVES YOU: 
[) e f High permeability at all inductions 
le | e ARMCO PRACTICES BRING YOU: 


Magnetic properties fully developed at the mill; long 


e = butt-welded coils that eliminate end-of-sheet scrap 
losses; No. 4 Insulation or CARLITE where extra in- 
| IS terlamination resistance is required. 


Armco TrRAN-Cor Di-Max is available in coils 
in AISI Types M-19, -22, -27, -36 and -43. 


: Let us show you what Di-Max can do for you. 
Core Material ARMCO STEEL CORPORATION 


1384 Curtis Street, Middletown, Ohio t >) 


| pRMCO 
Export: The Armco International Corporation YW 
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Division of 
1 MANUFACTURING COMPANY 
Brooklyn 4, N.Y. 


SERVES THESE GREAT 
NAMES 


Admiral 
ANDREA 
Bendix ssi 


CROSLEY 


oU Mon 


Emerson 


® FORD INSTRUMENT 
L roe | 


hallicrafters 


Muacnavex 


Motorola 
NARCO 
Pilot 


rca RADIO CORPORATION 
| of AMERICA 





N 


SPE a RY GYROSCOPE COMPANY 
STEWART. WARNER 
ELECTRIC 
STROMBERG-CARLSON 

IN THEIR 


REQUIREMENTS 


BECAUSE OF THESE 
FEATURES 


Approximately zero temperature co- 
efficient (with quartz and invar con- 
struction). 


Approximately + 50 PPM per degree C. 
(with glass and INVAR construction). 


One-piece spring loaded piston and 
screw prevent backlash. 


Silver band fused to exterior of preci- 
sion drawn quartz or glass tube serves 
as optimum stationary electrode. 


"*Q"' as high as 7,000 at 1 mc. 


Dielectric strength equals 1,000 volts 
DC at sea level pressure and 500 volts 
at 3.4 inches of mercury. 


10,000 megohms insulation resistance 
minimum. 


Operating temperatures —55 C. to 
+125 C. with glass dielectric. —55 C. 
to +200 C. with quartz dielectric. 


Over 100 megohms moisture resistance 
after 24 hours exposure to 95% humid- 
ity of room temperature. 


Piston dimensional accuracy is held to 
close tolerance maintaining minimum 
air gap between piston and cylinder 
wall. 


NEW 
DEVELOPMENTS 


Capacitance ranges in miniature 
size units from 1.0 to 200.0 mmf. 


Dust-proof metal caps with ex- 
truded lead-in. 


Baked-in water repellent plating. 
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(Silver plating throughout is available at 
slight extra cost on every model for better 
performance on UHF and microwave fre 
quencies.) JFD Piston type variable trim 
mer capacitors 

Call on JFD engineers for your piston 
capacitor requirements. Write for form 
226 catalog of standard items available or 
send blueprints, specifications or details 
of application to Piston Capacitor Depart 
ment, JFD Electronics Division, JED Manu 
facturing 4&ompany',, Inc Brooklyn 19 
New York / fy 
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the new €G@@ oscilloscope (type 104) . 
performs the functions of several types 


By using interchangeable 
D.C. Amplifier and Time Base Units, 
one CAE Oscilloscope performs the 
operations of several different types of 
oscilloscopes resulting in a consider- 


able saving in capital expenditure. 


Highly functional, it is constructed on 
the unitized principle and its unique 
system of controls makes it simple to 


operate with highly accurate results, 


Oscilloscope (TYPE 104) 


EAR COE IK SNOT EM 





INTERCHANGEABLE 
AMPLIFIERS provide 


suitable combinations of— 

e wide band, from D.C. up to 10 MC/S 
® rise time down to 0.05 micro-seconds 

e voltage gain up to 500,000 


e inherent noise as low as 1 micro-volt 


INTERCHANGEABLE 
TIME BASE UNITS provide 


suitable combinations of— 


© sweep velocity 10 cm/micro-seconds 
to 5 cm/seconds 


triggered or continuous sweeps 
automatic synchronization 
linearity 1% 

voltage, frequency and 


time calibration accuracy 2% 


Ask for Bulletin No. SIE-30101 


@anadian EB viation @lectronics, Ltd. For complete details of CAE Oscillo- 
scope, Type 104, call or write the 


Montreal ¢ Ottawa CAE office nearest you. 
Toronto « Winnipeg ° Vancouver 
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ADVERTISEMENT 

Lord Vibration Control 
Mountings . . . The Most 
Effective Protection For 
Electronic Equipment 

In the rapidly advancing field of 
electronics, the control of destructive 
vibration and isolation of damaging 
shock are prime factors in the con 
sideration of design engineers. Lord, 
Headquarters for Vibration Control, 
is constantly working with electron 
ics engineers to improve the methods 
for protecting sensitive mec hanisms. 

For instance, Varo Static Con 
verters which change alternating to 
direct current for 
than 1% 
tected 
by Lord Mountings. High fidelity 
Audio frequency electronic equip 
ment such as Collins Radio Com 
pany manufactures is protected from 


aircraft with less 
voltage ripple are pro 


against shock and vibration 


vibration and shock through the use 
of Lord Mountings. The 212A-1! 
Broadcast Station Spee h Input 
Console by Collins requires 28 Lord 
square Plate Form Mountings to 
protect each amplifier stage individ 
ually. This prevents mechanical in 
teraction between stages and lessens 


Ag he Agnew Spark Plug 
Welder by Agnew Electric Company 
uses Lord Mountings 


electronic weld timer 


to support the 


useful service life of Mercury Vay or 
lubes. 

Lord Mountings, 
illustrated in the accompanying ad 
vertisement, are 
diversity of applications to protect 
electroni 
instruments. Business machines and 
such sensitive mechanisms, the accu- 
racy of which must be perfect, are 
improved in operation and protected 
from damaging vibration and shock 
by Lord Mounting ° 

The Lord Manufacturing 
pany, Erie, Pa., offer 


Ce m 
a vast reser 
voir of recorded experience in the 
solution of shock 
problems. Your request for help on 


vibration and 
your own | rol lem is welcomed. 
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to prolong the 


which you see 


used in a wide 





equipment and sensitive 
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RATION and shock are natural enemies 

equipment and precision instruments . . . To control the damage 
which these enemies can do, Lord Vibration Control Mountings 
and Bonded Rubber Parts are used to very profitable advantage. 
More than a quarter century’s experience in dealing with vibra- 
tion and shock is yours when you take advantage of Lord engi- 
neering assistance. The result of such consultation is full pro- 
tection for electronic units and sensitive instruments by correctly 
designed and precisely manufactured Lord Mountings and 
Bonded-Rubber parts. 











BURBANK, CALIFORNIA 
233 South Third Street 


DALLAS, TEXAS 


313 Fidelity Union 7 


PHILADELPHIA 7, PENNSYLVANIA 
Widener Building 


DAYTON 2, OHIO 
410 West First Street 
Life Building 
DETROIT 2, MICHIGAN NEW YORK 16, NEW YORK CHICAGO II, ILLINOIS CLEVELAND 15, OHIO 
311 Curtis Building 280 Madison Avenue §20 N. Michigan Ave 811 Hanna BI 


LORD MANUFACTURING COMPANY ° ERIE, PA. 
Os Meadgquarters "hes | 
VIBRATION Con ROL 


ere © 


 Onnen avee® 
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e 
citi The important components for your 
| Ic thermal, light, vaccum or R.F. actuated 


control systems are now immediately 
available at RELAY SALES. 
ASSEMBLY PRODUCTS 
Contact Meter-Relays 


A highly sensitive locking relay for control of chemical processes 
and mechanical operations through either alarm, automatic shut-off 
or continuous on and off control. Contact Meters automatically 
maintain upper and lower limits (or both) of temperature, voltage, 
current, speed, light or liquid flow rate with extreme accuracy. 
Applications include their use in electronic circuits for quality 
control of piezo crystals and other components, switching of standby 
equipment in micro-wave communications, control of carbon feed 





in arc furnaces, as warning of bearing temperatures in turbines and 
generators, and a variety of speed controls for machines. 


Contact Meter-Relays are current or voltage sensitive down to 2/10 
microampere or 1/10 milliwatt. Contact ratings from 100 mils to 
| ampere. They are available in a wide selection of standard types. 
Special types engineered to your needs. Phone, write or wire Relay 
Sales for additional information, 





CETRON 
Grid Controlled Rectifiers 


Due to the ever increasing demand for 
Grid Controlled Rectifiers, which are so 
closely allied to relay applications, 
RELAY SALES has arranged for the dis- 
tribution of these special purpose tubes 
made by America’s oldest and foremost 
manufacturer. 





TERADO 


Miniature Micro Relay 
A hermetically sealed sensi- 
tive relay, with particular RS 


application to airborne equip- 


Phototubes 


Write for New 1954 


ment, mounts in a standard 
7-pin miniature tube socket. 
Its S.P.S.T. switch will oper- 
ate on 60 milliwatts. Insul- 
ation: 500 Volts between any 
terminal and ground. Temp- 
erature range: +85°C. to 

58°C. Shock $0G. Coil re- 
Sistance, contact Current and 
other specifications to your 
requirements. Send us your 
prints. 


Phototubes, either gas filled 
or vacuum type, are available 
for all photo cell applications. 
RS Phototubes have superior 
operating characteristics in 
high output current, extreme 
sensitivity to small variations 
in light intensity, excellent 
response in infra-red regions, 
low dark current—all with 
notably longer tube life. 
Write for catalog. 


Catalog 
C-5 


JUST OUT! 


Immediate Delivery of Relays of all Types 


Phone 


You will receive 24 hour shipment on any material in our SEel 
huge stock of practically any conceivable type of relay, eley 
contactor or motor control. Phone or wire your requirements. 8-4146 
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Mr. Charles T. Button, Sales Mgr. 
Holtzer-Cabot Motor Division. 











“Put our Motor Experience to Work for You!” 


“Here at Holtzer-Cabot, we have a superb team of 
motor specialists who can —and do —solve practically any 
motor problem that is given them. 

“T’ve been connected with the motor business for nearly 
30 years, yet every now and then our design and develop- 
ment engineers will come up with a motor innovation, 


adaptation or solution that makes me blink! 


"Our sales representatives, too, are something to be proud 


of. They’re men of long experience in motor application 
problems, they have a thorough knowledge of the business, 


and give customers sound advice and help. 

“If you have a problem in small-motor applications, take 
advantage of Holtzer-Cabot’s organizational skill and 
depth of experience. The same engineering ingenuity and 
manufacturing excellence that have made Holtzer-Cabot 
the standard of high quality in motors and related electrical 
apparatus for 78 years are yours to command. 

Write, wire or phone. There is, of course, no obligation 
on your part by doing so. Your problem will get expert — 
and prompt —attention.” 


NATIONAL PNEUMATIC CO., INC. ,,, HOLTZER-CABOT giisions 


125 Amory St., Boston 19, Mass. 


Designers and manufacturers of mechanical, 


PHILADELPHIA « CHICAGO e NEW YORK « CLEVELAND pneumatic hydraulic electric and electronic 


Sales Service Representatives in Principal Cities throughout the Free World equipment and systems 
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Ty transistors 


wit FIT 


in Your Future! 


FORTY PERCENT SIZE REDUCTION has been 
made in Texas Instruments junction transistor cases. 
With case length now less than a third of an inch, 
TI transistors offer you a major opportunity for 
equipment miniaturization, 
This important size reduction was achieved without reducing the 
quality or changing the construction of the proven TI junction 
transistor. Transistor fabrication methods, materials, and mois- 
ture-proof glass-to-metal hermetic sealing remain the same. 
Texas Instruments junction transistors undergo an exhaustive 
testing procedure to insure their close adherence to published 
specifications (see distribution curves below). And not only must 
all transistors pass more than 20 test procedures—in addition 
» continual visual checks—but also they are aged over 48 hours 
at rated output. They are then 
completely re-inspected, as a_ positive 
operating double-check. 
If you want transistors combining 
small size with high quality, they 
are now in production and available 
in five types from Texas Instruments 
Incorporated. Write for bulletins DL-S 310 
(junction) and DL-S 312 (point-contact). 
Custom-built units also are available. 

















BLECTRICAL DATA: n-p-n junction transistors 


ty type 200 type 201 type 202 
RATINGS; RECOMMENDED MAXIMUM: 

* Collector Voltage 30 30 volts 
Collector Current 5 5 5 ma. 

Collector Dissipation (at 25°C) 50 50 mw. 
Ambient Temperature 50°C 


AVERAGE — (AT 25°C.): 
Collector 5 5 volts 
pe + a |] ma 7 
ollector edltarce (Minimum) 4 4 megohms $ 
Base Resistance 150-170 ohms ee ee ee 
Emitter Resistance 22 22 5 ohms 
Current fication Factor* (Minimum) 9 19 
Collector Cutoff Current (Maximum) 10 10 pa 
Collector Capacitance 15 17 puld, 
Wvoise Facies Se #2.5V., I¢=—.5ma) 26 23 2 db 
Frequency (Xe) 90 1 10 1.30 m.c. 


7 ' " . 


"Emitter Grounded 
**Noise Factor and Frequency Cutoff are 
average and individual units may vary 


EMITTER GROUNDED 
ve Sv de 
. -1 ma. 
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NEW TR AND ATR TUB 


FREQUENCY PEAK | RECOVERY| FLAT | SPIKE hee \ 
TYPE DESCRIPTION RANGE (me) POWER, TIME LEAKAGE| LEAKAGE MICROWAVE produces the latest in broad- 


band, high power S and X band TR tubes. All of 
our production is equipped with the newly devel- 
oped LONG-LIFE keep-alive electrode at no 
1B58 | TR-BANDPASS 2659-2969 750 0.30 increase in price. Our tubes are especially suit- 

able for hybrid duplexer paired operation. Many 
5927 | TR-BANDPASS 3100-3500; 750 0.30 new designs of branching duplexers incorporate 

MICROWAVE miniature contact ATR types 
1B63A! TR-BANDPASS 8490 - 9578 | 200 0.20 6369, 6396, and 6393. 


6213 | TR-BANDPASS 8490-9578 | 200 0.20 SEND FOR DATA 


Write for detailed specifications and descrip- 


6334 | TR-DOUBLE 1B63A| 8490-9578) 200 0.20 tive literature on TR and ATR tubes, magnetrons, 
silicon diodes, and waveguide components. We 


5863 | TR- BANDPASS 8490 - 9560 1000 0.15 offer engineering assistance and cooperation on 


i . blems. 
6164 | TR-CONTROLLED | 8490-9560! 1000 0.15 deaneeespampiitetnet = 
PHASE SHIFT MICROWAVE ASSOCIATES INCORPORATED 


22 Cummington Street, Boston 15, Mass. 
6163 | ATR 8850-9250] 5-250 Telephone COpley 7-4441 
6393 | ATR-CONTACT 9000 - 9600; 5-250 


6369 | ATR- CONTACT 8500-9000; 5-250 A A | i 


(Kw) (4s@-3db)| (mw) (ergs) 


6396 | ATR-CONTACT _| *8500-9600| 5-250 


2 TUBES BACK TO BACK 
5 TN Ew 


ee ae 
ae 


tay 


Ltt RS ge 

















THESE miniature HERMETICALLY SEALED 
PRECISION RESISTORS won't tail you! 


Submersion in boiling salt water, ice cold salt water; tem- 
perature or humidity cycling; sudden altitude changes; will 
not affect the performance of these resistors. They are spe- 
cifically designed and engineered for the utmost in perma- 
nence and stability under severely adverse conditions. 


RPC’s miniature Hermetically Sealed Resistors are solder sealed, 
insuring a true, permanent seal. All parts are metal or steatite, 
eliminating shrinkage or deterioration. Not affected by time 


or unusual conditions. 100% vacuum tested under water. 





Requirements of JAN-R-93 and proposed addition to MIL-R- 


93A are fully met. Available in resistance tolerances to 0.1%. 


RPC makes a complete line of precision wire wound resistors. 
Test equipment and standards are on a level matched by only 
the outstanding laboratories. Advanced methods of production 
enable RPC to fill large or small orders promptly and at mod- 
erate cost. 


Write for complete catalog. 


ENGINEERING DATA 





Dimensions Resistance (Ohms) Watts 
RPC Govt. Spec. Inches MAX. with low T.C. Alloy | JANcr | 
TYPE jaM-R-93 | MIL-R-93A | LENGTH | DIAM. . | 0015 DIA. | .001 DIA. Mit | COMM. 
sce 916 0 6| = (11/32 ’ 20,000 0.15 Meg .25 
SCF RBSIA RB52A° 3 11/32 v 50,000 0.40 Meg -25 5 
SED RBS1A RBS2A° /16 : 125 Meg | 1.0 Meg 125 5 





*Propesed 








SPECIALIZING IN 


RESISTANCE PRODUCTS Ke THE MANUFACTURE 


OF QUALITY RESISTORS 
714 RACE ST. HARRISBURG PENNA. “er Aen 





HIGH MEGOHM, HIGH VOLTAGE, HIGH FREQUENCY, WIRE WOUND PRECISION 
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Are you Design Competitive... 


Do your products feature Microdot advantages ? 









Here’s how MICRODOT COAX 
Connectors and Cables help you ume TEFLON TEMP 


STABILITY 














UNIQUE CABLE 
FLEXIBILITY 


SMALLEST SIZE 
MADE 









SUPERIOR 
PERFORMANCE 
























FF saeaeeus eee ereeenssg 

. - = \oiy. I ENVIRONMENTAL 
a = onnector and Cable in this box a , PROTECTION 

‘ li! is actual size 8 

4 A t 

s eumerataeaae aan 

Ge eee esse eeeeese ees aeseeeeseaansesd 


NEW! 


Valuable MICRODOT ASSEMBLY KIT 
for Design Engineers and Technicians: 









Microdot Engineers, realizing Design Group needs, devel- 
oped this new Assembly Kit for practical reasons of design-in, 
pre-production and experiment. The new kit contains male 
and female plugs, receptacles, blind hole and panel mounts, 
BNC Adapters, feed throughs, couplings and 50 feet of coax 
cable, a self assembly tool and illustrated manual. 

Order Kit #553 today by letter or wire... only $60. 


Write for full information on Microdot standard coax connectors, pressurized coax 






connectors, coax cable types including Mininoise™. .. . assemblies and harnesses. 


Af — the pioneer of micro-miniature components 


MICRODOT DIVISION ° FELTS CORPORATION 


1826 Fremont Avenue, South Pasadena, California 






‘ 


SMALL SIZE graphically shown by these actual G-E subminiature capacitors compared 
with a common match. Cut-away view, about 1/2 times actual size, shows features. 


fei Deg * 


New G-E subminiature’metal-clad capacitor line 


features solid dielectric and silicone end seals 
FOR OPERATION FROM —55 C TO +125 C WITHOUT DERATING 


=i 


Solder right up to the bushing with 


G-E Silicone end seal 
cracking glass. 


no danger of 


eet 


At +125 C—100% capacitance 
At —55 C—less than 7% loss 


Designed specifically for electronic 
equipment, this new line of General 
Electric subminiature capacitors pro- 
vides the utmost reliability under the 
most severe operating conditions com- 
bined with small size, no liquid leak- 
age, and high insulation resistance. 
They will operate from —55 C to 
+125 C without derating and up to 
+150 C with proper derating. 


These G-E subminiature metal-clad 
capacitors meet all test requirements 
of JAN-C-25 and the proposed MIL- 
C-25A and can be supplied in both 
tab and exposed foil designs. 


Excellent electrical characteristics are 
assured by the use of Permafil solid 
dielectric. Capacitance varies only 1 
percent over the temperature range 
from 0 C to +125 C and only 7 
percent over the entire range from 
—55 C to +125 C. 


Exceptional shock resistance provided 
by exclusive G-E silicone end seals. 
This seal meets the moisture resist- 
ance tests of JAN-C-25 with d-c 
potential applied. 


"Registered trade-mark of General Electric Company 


Muf ratings of these new G-E sub- 
miniature capacitors range from .001 
to 1.0 muf in voltage ratings of 100, 
200, 400 and 600 volts d-c working. 
They can be operated at full voltage 
up to altitudes of 50,000 feet. 


Case sizes range from .235 inches in 
diameter and j} in length to 1 inch 
diameter and 25% inches in length. 


Liquid-filled metal-clad line also 
available with G-E Pyranol* di- 
electric for operation from —55 C to 
+85 C without derating. These sub 
miniature capacitors also incorporate 
the silicone end seal for maximum 
shock resistance and can be supplied 
in either tab or foil designs in ratings 
from .001 to 1.0 muf in voltages of 
100, 200, 400, and 600 volts d-c 
working. 


If your requirements demand the 
highest performance standards for 
subminiature capacitors, check with 
your nearest G-E Apparatus Sales 
Office for exact delivery information 
... Or write to General Electric Co., 
Section 442-8, Schenectady 5, N. Y. 


ou can faut your conflidence in 
GENERAL @@ ELECTRIC 





@ COMPUTERS 


e SWITCHBOARDS AND IN- 
SIDE PLANT EQUIPMENT 


@ RELAYS, SWITCHES, AND 
MULTI-CIRCUIT COMPO- 
NENTS 


FAT TAPER Tf 
RECEPTACLES 


If you are concerned with the wiring of close spaced 
equipment, investigate the new AMP Soilderless TAPER 
TAB RECEPTACLE for flat relay or switch tabs shown 
at right. It is self locking when installed on a male tab 
with matching 314° taper, yet can be removed and 
reconnected any number of times without solder or 
special tools. These terminals are supplied on reels in 
continuous strip. Customer crimps them on wires 
using AMP automatic machines at speeds up to 4,000 


Performance of these miniature connectors meets 


exacting requirements for millivolt drop, corrosion re- PHOTO SHOWS AMP SELF LOCK- 
sistance, and vibration. They are suited for critical low ING TAPER TAB RECEPTACLES BEING 
level circuits or power circuits up to several amperes. APPLIED TO MATING TABS ON A STEPPING 

Write to AMP Electronics Division for complete SWITCH. LOCKING ACTION GIVES MAXIMUM 
information concerning AMP TAPER TAB RECEP- ELECTRICAL AND MECHANICAL SECURITY 
TACLES... you will receive data and samples by ... CONNECTIONS ARE SUITABLE FOR CRITI- 
return mail. CAL LOW LEVEL CIRCUITS. 


© AMP AMP Trade-Mark Reg. U. S. Pat. Off. 


AIRCRAFT-MARINE PRODUCTS, INC. 


2100 Paxton Street, Harrisburg, Pa. 


Aircraft-Marine Products of Canada, Ltd. 
1764 Avenue Rd., Toronto 12, Ontario, Canada 
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Special Transformers? 


“Better take 
that one 
up with 

ETC 


When it comes to Specials 


Electronic Transformer Co. is always on the ball!’’ 


Here at ETC we can start from scratch, assimilate your circuitry and follow 
through so that your special transformers are custom-designed and custom built to 
your exacting requirements. 

That's what we've been doing intensively since 1938 for both government and 
industry. 

Our staff of highly trained transformer engineers is at your service. Supporting 
these experts are our modern laboratory and plant geared for both pilot and 
production runs. 

Let us prove that we are on the ball. We'll gladly make recommendations 
without obligation if you outline your problem to us. 


ELECTRONIC TRANSFORMER COMPANY (0) .) Dr ee 


E 
Transformers, Reactors and Filters Engineered to your Needs = 





209 WEST 25th STREET oe NEW YORK 1, N.Y. 
Telephone: WAtkins 4-0880 
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the £2 18 nM... 


§—p —s 


GYytrtle Huron G 
FOR BETTER PERFORMANCE strearatining 


ano ASSEMBLY +f Running | 


SPECIFY 


THE NEW RIBBON 


R2 BEARING 


Our engineers are amazed at the 
improved performance of the 
New MICRO R2 bearing with 


two-piece ribbon retainer over 


the original R2 bearing with 


One-piece crown retainer. 


The old R2 has been standard 
since before World War Il. The 
streamlined running torque test 
trace shows complete elimina- 
tion of sticking due to balls 
winding up or hanging up, 
causing wide variations. 


Available also with flange and 


straight O.D. for simplified hous- 
ings, easier mounting and solid 


seating. 


SPterry 


NEW HAMPSHIRE 


DOES NOT 
WIND-UP 
HANG-UP 


OR 


ENLARGED 
5 Times 


FALL-OUT 


BETTER ASSEMBLY ¢ @¢ ° 


also available with Flange 
(Straight O.D.) 


Available 
resists corrosion and high tem- 


peratures. 


For angular contact construc- 


tion phenolic plastic retainers | 


are used. 


BALL BEARINGS, INC. 


ey yer ere a 


MICRO CIRCLE e 
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PETERBOROUGH, N. H. e 
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in Stainless Steel te 


TELEPHONE 424 


Torque 
Tees 
Trace 
of 
New MICRO 
Ribbon R2 


Each small 
Division 
Represents 
095 gm: cm. 











L ypu may specify 
maximum 
breakawayy of 
140 dyne-cm. 

F measured with 





75 gram thrust 
load with ho 


“)special testing, . 


<<fand as low as 


100 by selection 


Ask for Complete details 


on 
Ribbon 


The New MICRO 


R2 Bearing. 





Plot Input vs. Angular Displacement ... 


automatically... 


with this Speedomax’ Polar Recorder 


If you are measuring. . . or 
contemplate measuring .. . 
a signal or quantity as a 
function of angular displace- 
ment, it will pay you to 
investigate this new Speed- 
omax Polar Recorder. Tedi- 
ous point-by-point plotting 
is completely eliminated 
with the use of this instru- 
ment. You can use it to measure automatically 
antennae or sonar patterns, light distribution pat- 
terns, computer outputs, or any physical quantity 
that may be measured as a function of angular 
displacement. 

Here’s how it operates. Any change in the “r’’ 
signal causes the instrument recording pen to 
move, while any change in angular position causes 
the instrument chart to rotate. 


The “‘r’’ function has a newly designed 5 inch pen- 
travel with zero at the chart center. A fast bal- 
ancing speed —less than 2 seconds across a 5 inch 
radius-—enables the instrument to record devia- 
tions of input signal rapidly. Quantities such as 
millivolts, power level, light intensity—and many 
others-~-can be used as the “r’’ function. 


The “es” variable or angular rotation of the 
chart paper is accomplished by means of a syncro- 


Want more information? Use post card on last page 


servo system consisting of a syncro-generator 
(external to the recorder), syncro control trans- 
former, a-c amplifier and balancing motor. As the 
antenna, or other element, is rotated, its position 
is transmitted through this syncro-servo system 
to the balancing motor which rotates the chart in 
step with the antenna. Positional accuracy of 
the chart is better than three-fourths of a degree 
in relation to the syncro-generator. Maximum 
speed of chart rotation is 60 angular degrees per 
second. 

Additional features include: chart table with 
illuminated center to help align the chart, an 
electrically energized pen lifter to facilitate setups, 
and 90 degree index lines on chart table with single 
index line on frame to align chart table. 

For more facts on this versatile, time saving 
recorder, contact your nearest L&N Sales Office 
or write to Leeds & Northrup Co., 4979 Stenton 
Ave., Philadelphia 44, Pa. 


LEED ts NORTHRUP 


instruments : 


automatic controls ¢ furnaces 


Jrl. Ad ND46(15) 
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Luis Md AKes Loss 
PIONEERS IN ELECTRIC AND ELECTRONIC DEVELOPMENT: 


NORTH ADAMS, MASSACHUSETTS 





EXPORT FOR THE AMERICA 





Let's face it...we're all targets! 


If your plant is not ready with a disaster plan, 
better act now. There’s not a single American 
plant that’s out of range of an intercontinental 
bomber—and fires, floods, tornadoes or explo- 
sions can kill you just as dead as an atom bomb. 
It costs next to nothing to take a few simple 
steps which may save hundreds of lives. Here 
they are. Check them off today. 
[) Call your local Civil Defense Director. He'll help 
you set up a plan for your offices and plant—a plan 


that’s safer, because it’s integrated with commu- 
nity Civil Defense action. 


[| ‘Check contents and locations of first-aid kits. 
Be sure they’re adequate and up to date. Here, 


again, your CD Director can help. He’ll advise you 
on supplies needed for injuries due to blast, radi- 
ation, etc. 


[_] Encourage personnel to attend Red Cross First- 
Aid Training Courses. They may save your life. 
{_] Encourage your staff and your community to 
have their homes prepared. Run ads in your plant 
paper, in local newspapers, over TV and radio, on 
bulletin boards. Your CD Director can show you 
ads that you can sponsor locally. Set the standard 
of preparedness in your plant city. There’s no 
better way of building prestige and good com- 
munity relations—and no greater way of helping 
America. 

Act now. .. check off these four simple points... 
lives are at stake... have you a right to delay? 


Nn 
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MELPAR, INC. 


/ 


...and many more! 


C-A-C 3 o @ 2 
MOLDED TOROIDS | OU voce 
Stocked in Standard Inductances ri 


for immediate delivery... 


Nyy | From a modest beginning five years ago, Communication 
Accessories Company has grown to one of the largest exclusive 


toroid coil winding producers in the U. S. today. Why? 





We like to think that this growth is due to the thorough,, 
careful handling we apply to each coil... and because 
of the particular skill of our people. Whatever the 
reason, we'll continue — doing the best we know 
how — thankful for the trust that important 

With the new molded toroid simplifying /, companies have placed in us. 

mounting problems and with the result- 


ant demand increasing daily, C-A-C 


now offers an added convenience to a write for this catalog ——— 
buyers by stocking standard types for ) 
immediate delivery. 


Write for file of cornplete specifications 


and listing of stocked inductances. C OM ay | [ NIC V4 | f 10 N A GC ES SO R [ [. S 


C-A-C molded toroids meet the per- ) 
. i f LHY 
formance requirements of Military ; (omg > dh 


specifications. HICKMAN MILLS, MISSOURI 
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MOLONEY 


tiperlore 


ELECTRONIC CORES 


Stat out Deller, Wind up Best 


3 AMER + otha . Better electrical qualities in cores just don’t happen... they are 
. built in. Moloney HiperCore Electronic Cores start out right 
) and stay that way. The finest cold rolled oriented silicon steel is 
ee ee fed through machines which accurately slit it into ribbons 
of a width to fit your specifications. These are carefully wound 
into cores of superior quality on Moloney patented 
mandrels. These machines maintain proper tension, stop 
when cores are wound to exact dimensions. 


The result is a core with the famous Moloney “extra”... a 
core with better performance that weighs less, takes up less 
space. Moloney HiperCore Electronic Cores offer you lower 





losses and greater flux carrying capacities. And their standards 
are assured by rigid quality control all along the production line. 


Moloney can ship HiperCore Electronic Cores quickly in any 
quantify you need in any of 300 standard sizes... or build them 


ae specifications. So if your product demands better 


(FJ 7 
- tain Ai +2’. 
taining specifications, perfomance ° Pech 
data and prices on 300 stock sizes. 2 


ete) 


— 
Ve- 


Write today for Bulletin SR-205 cof” 


MOLONEY erecrric company 


Manufacturers of Power Transformers « Distribution Transformers « Load 
Ratio Control Transformers e« Step Voltage Regulators « Unit Substations 


SALES OFFICES IN ALL PRINCIPAL CITIES + FACTORIES AT ST. LOUIS, MO. AND TORONTO, ONT., CANADA 
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We Proudly Present 


A NEW ANALOG COMPUTER 
A NEW LOW IN PRICE 
A NEW HIGH IN QUALITY 


A NEW ADVANCE IN ACCURACY 






IVPE [6-312 


OMPUTER 


Twenty Operational Amplifiers @ Four Servo Multipliers 
_ @ Removable Metal Patch Panel @ Controlled Network 
Environment @ Six Diode Limiter; @ Two Function 
Relays @ Thirty Two Attenuators @ Electronically 
Regulated Power Supplies @ Provisions for Future Expansion 


oe ELECTRON ic 


ASSOCIATES 











With this highly reliable computer, which is efficient and 
exsy to operate, you can obtain accurate answers to your 
complex engineering problems quickly and conveniently. 
Requests for detailed information will receive prompt 


attention. 
WRITE DEPT. _ E 


ASSOCIATES INC 


LON G PRANHGCR wm B® EF WwW 3@e 6 @-Y 
APPLICATIONS FOR ENGINEERING POSITIONS ARE WELCOME 





the man in the 


ELECTRONIC SUIT 


He’s the man we have in mind when we 
design an instrument — the man who will 
use it... the engineer, the laboratory tech- 
nician, the serviceman. Whether he is in 
radio, television, nucleonics or in govern- 
ment and defense departments, he appre- 
ciates “inside out” design... good func- 
tional design. Instruments designed 
around the needs and purposes of the 


engineer who will use them. 


As a result of this forward looking policy, 
RCP equipment works so smoothly, you 
are hardly conscious of it. Takes little 


space. Costs less. Does so much more. 


RCP quality has been a “buy-word” for 





over 25 years. This quality is now also 
at work for the armed services producing 
miniature portable multi-testers, meg- 
hommeters for printed circuit and cable 
insulation test, audio level indicators, 
precise frequency meters, sensitive high 
frequency vacuum tube voltmeters, 


signal generators, etc. 


Every man in an Electronic Suit can depend upon... 


— i 





famous the world over ‘or test equipment designed for— RADIO... TELEVISION ... INDUSTRY ... DEFENSE 


RADIO CITY PRODUCTS COMPANY, INC. 
152 WEST 25TH STREET . NEW YORK 1, N. Y. 
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Ce mrp res ae | 


8 TERMINAL 


PART NO. | | FLANGE ; SHOULDER | ] EXHAUST 
FIG.2 | «=F1G.3 «| DIA. | DIA A B | TUBULATION 


A7042.1 1.250 1.175 y 040 As Shown 
A7042.2 1.250 1.175 / 040 None 
A7\37-1 1.250 998 080 As Shown 
A7137-2 1.250 998 080 None 
A7139-) 1.235 1.062 045 As Shown 
A7139-2 1.235 1.062 / None 
A7140-1 1.125 998 ' 080 As Shown 
A7140-2 1.125 998 Y 080 | None 
A7142-1 1.062 998 Y 080 As Shown 
A7142-2 1.062 | 998 None 
A7041-1 1.062 As Shown 
A7041-2 -- 1.062 , | None 
67143-1 as | 998 | | As Shown 
67143-2 - | 998 | | None 


9 TERMINAL 


| PART NO. | | FLANGE | SHOULDER | EXHAUST 
| FIG. 2 | DIA. DIA. | | TUBULATION 


Ayi44-1 | A7058-1 1290 | Vis fy | As Shown 
ayi44-2 | 7058-2 1.250 aL en | None 
A7038-1 AT145-1 1.250 998 | As Shown 
A7038-2 A7145-2 | 1.250 998 aed None 
AT146-1 | A7147-1 1.235 1.062 As Shown 
A7146-2 | a7147-2 1.235 1.062 Y, None 
A7i48-1 | A7149-1 1.125 998 As Shown 
A7148-2 | = A7149-2 1.125 998 / None 
A71S0-1 | A7IS)-1 1.062 998 | | As Shown 
A7150-2 | = A7151-2 1.062 998 Y None 
| A7047-1 ae I As Shown 
A7047-2 — | Vj None 
67152-1 ~ | As Shown 
67152-2 - None 


| PART NO. | | FLANGE | SHOULDER | | | EXHAUST 
FIG. 1 FIG. 2 DIA. | DIA B | TUBULATION 


SE Stee Tinie ct 
A7085-1 | A70S9-1 1.250 1.175 040 As Shown 
A7085-2 | A7059-2 1.250 1.175 | 040 None 
A7046-1 | 7084-1 1.250 998 080 As Shown 
A7046-2 A7084-2 1.250 998 } 080 | = None 
AT1S3-1 | ATIS4-1 1.235 045 As Shown 
A7153-2 | = A7154-2 1.235 / 045 | None 
A7155-1 j A7156-1 1.125 998 / 080 | As Shown 
AT1S5-2 | A7156-2 1.125 998 080 None 
AT1S7-1 | A7158-1 | 1.062 998 vy | 080 As Shown 
A71S7-2. | -A7158-2 1.062 998 None 

| -- 1.062 As Shown 
1.062 None 











FOREMOST | MINIATURIZATION 
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Choose Your Carbon 

Controls from this 
Complete 
Mallory Line 


You can select Mallory Carbon Controls in any 
construction you may require. This complete line 
includes single, dual concentric and dual tandem 
types, with or without switch, in values from 200 
ohms to 10 megohms. 


Electrically, these controls assure you of the highest 
performance. They have a unique carbon element, 
with exceptionally high density and surface smooth- 
ness. It has set new standards of low noise level, 
minimum resistance drift and long life. 


Mechanically, Mallory Controls are built to with- 
stand vibration, and production line handling .. . 
through such features as welded construction, firmly 
clinched terminals, and sturdier fastenings. Switches 
have long-lasting silver contactors and heavy 
gauge terminals. 


Mallory resistor engineers will welcome the oppor- 
tunity of analyzing your specific circuits to see how 
engineered selection of resistors can help reduce 
your manufacturing costs. We will be glad to send 


you the complete new catalog on Mallory Fixed 
and Variable Resistors... including both carbon 
and wire-wound ty pes. 


FOR SPECIAL REQUIREMENTS 


Get in touch with Mallory any time you 
need carbon controls with special tapers, non- 
standard resistance values, insulated shafts 
or bushingless mountings. 


- 
Expect MOTE eee Our flexible manufacturing facilities enable 
us to produce, at economical cost, special 


Gel more controls which can solve your individual 


—— design or manufacturing problems. 
from MALLorRY 





Serving Industry with These Products: 
Electromechanice!—Resistors * Switches * Television Tuners * Vibrators 
Electrochemical—Capacitors * Rectifiers * Mercury Batteries 
Metallurgical —Contacts * Special Metals and Ceramics * Welding Materials 
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electronics 


W. W. MacDONALD, Editor 





> COLOR ... Now that the FCC 
has established compatible color 
television standards two forces in 
temporary opposition will dictate 
the sales timetable. 
will want large color pictures at 
a low The industry will 
initially find it difficult to meet 
either of these requirements. 

In the early stages color sets 
providing small pictures at a rela- 
tively high price will sell to people 
with money and those who some- 
how first in their 
neighborhood with something new. 
Monochrome will continue to 
be responsible for most of the 
volume, particularly in areas hav 
ing new uhf with still 
larger picture sizes or lower prices 


The consumer 


price. 


manage to be 


sets 


stations, 


or both tipping the scale in their 
favor. 

The 
tween monochrome and color will 
rush. The 
transition will take several years 
to accomplish, and in this period 
there will be many market adjust- 
We that overall 
television business will 
at a high level while these adjust- 
ments are being made. 


sales crossover point be 


not be reached in a 


ments. believe 


continue 


> EDUCATIONAL TV The 
idea that there should be special 
television stations to spread sup 
plementary educational programs 
Two 
Joint 
Tele- 


is neither dormant nor dead. 
particular, the 
Educational 


groups in 
Committee on 
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TALK 





National Citizens 
dispensing 


advice to prospective operators. 


the 
are 


vision and 
Committee, good 
Experience in programming can 
perhaps best be gained by initially 
using the facilities of existing 
commercial stations. It is becom- 
ing apparent, for example, that 
television may be particularly use- 
ful for pre-school teaching. 
during may be of 
secondary importance. After- 
school tutoring appears to have 
Adult 
should not be discounted. 


Use 


school hours 


possibilities. education 
Financing the purchase of a sta 
the chief 
is suggested 


tion continues to be 
stumbling block. It 
that a college might hurdle it by 
making provision for the expense 
in its regular budget (much as is 
done when, say, a new laboratory 
is planned), by soliciting public 
subscriptions or 
aid of an established foundation. 


by enlisting the 


P INSTRUMENTS... 
our has 
since the war, than the instrument 
The capacity to design 
and produce laboratory, test and 
fact, 
been so expanded that additional 


No part of 


business grown faster, 


division. 
service instruments has, in 


markets are needed. 
In all probability 
further expansion of 
ment 
tration on the design of devices 
that can become part of produc- 
machinery or production 


the key to 
the instru- 


business is greater concen- 


tion 
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processes. This part of the market 
is farthest from saturation. And 
manufacturers of many kinds are 
currently preoccupied with the de- 
velopment = of automatic 
equipment. They are looking for 
help. 


more 


> SOMETHING NEW Jim 
Lamb of Remington-Rand tells the 
story about a young engineer who 
was assigned the task of develop- 
ing a more efficient relay. While 
experimenting with powdered- 
metal cores he noted an interest 
ing phenomenon and 
enthused that he wrote a detailed 
submitted it to his 


became so 
report and 
supervisor. 

“Joe,” said the old timer seriously 
after studying the report, “let me 
offer my You 
have invented the coherer.” 


congratulations. 


> INDEXES... Batelle Institute’s 
Clyde Williams says some author- 
ities believe that as much as 25 
percent of the time required to 
complete a research project may 
be needed to find, correlate and 
assimilate past knowledge. 

This reminds us to remind you 
that MLECTRONICS publishes an an- 
nual index of its editoria! material 
in each December issue, and that in 
our Buyers Guide issues published 
in mid-June of 1951 and 1952 we 
published in two bites a cumulative 
index covering our first 20 vears in 
business (1930-1950) 





Actual-size photograph of assembled transmitter is shown at left and transmitter and battery with case 


Nine noncritical components, including point-contact transistor. produce 
ie) 


* 


modulated signals in commercial f-m broadcast band. 


removed (right) 


frequency- 


Modulation is produced by 


alpha-cutoff frequency-shift technique analyzed in text. Can be used as wireless micro- 


phone unit in public address systems 


XTENSION of point-contact 
transistor operation to the 


vhf region has resulted both from 


device development and circuit 
investigation. 

The e-w oscillator, being a self- 
contained system that is suitable 
for accurate analysis, was chosen 
as a tool for studying the electrical 
characteristics of the transistor at 
frequencies. The 
frequency modulation by 


cutoff frequency shift originated as 


vhf concept of 


alpha- 
a result of this e-w oscillator cir- 
cuit study. 

The 


experimental single-tran- 
transmitter to be de- 
this 
produce signals in the commercial 
f-m band. The circuit 

The oscillator operates at a fre- 
quency well above the alpha cutoff 


f-m 


scribed employs principle to 


is Fig. 1. 


130 


frequency of the transistor. This 
is possible since transistors have 
potential gain at 
eral times their alpha cutoff fre- 
quency. 

The major problems present in 
a vhf point-contact 


frequencies sev- 


the design of 
transistor c-w oscillator operating 
in the frequency cutoff region are 
the result of the transistor internal 
base resistance and the phase shift 
associated with alpha cutoff. 

the 
these problems, it is convenient to 


In considering solution to 
consider only those elements of the 
transmitter which are important at 
radio frequencies. These are shown 
in the equivalent r-f circuit of Fig. 
2A. The parasitic inter-element 
capacitances of the transistor it- 
self are shown in dashed lines. 
Feedback arising from the tran- 


internal base — resistance 
causes the cutoff frequency’ of the 


transistor as an 


sistor 


amplifier to be 


low- 


lowered. This may result in a 
ering of the maximum c-w oscillat- 
ing frequency. This possibility is 
making the 

emitter-to-base impedance at the 


frequency 


avoided by external 


oscillating high com- 
pared to the emitter resistance by 
returning the emitter to r-f ground 
through a relatively high r-f 
resistance R,. 

Relaxation and blocking oscilla- 
This is best 
derstood examination of 
the circuit of the 
mitter at radio frequencies 
low the oscillating 
shown in Fig. 2B. 
become a 
the 


tions may occur. un- 
from an 
effective trans- 
well be- 

frequency, as 
The circuit can 
relaxation 
emitter-to-ground 


oscillator if 
capacitance 


February, 1954 — ELECTRONICS 





ransmitter 








j 


By D. E. THOMAS 


ll Telephone 


VW a Hill 


This possibil- 
ity is the 
the high r-f resistance R, to return 
the emitter to r-f ground. All emit- 
ter-to-ground 


is sufficiently high. 


also avoided by use of 


capacitance other 
than the parasitic capacitances of 
the itself is thereby 
eliminated, and these capacitances 
are sufficiently low to avoid the re- 


transistor 


laxation mode being considered. 


Oscillator Circuit 

The oscillator circuit is simplified 
as a result of the phase shift in 
alpha at the oscillating frequency. 
this phase shift, the 
only feedback coupling required in 
the circuit is the inherent emitter- 
to-collector capacitance of the tran- 
itself. This 
by an analysis of the equivalent 
circuit of the oscillator (Fig. 2C) at 
frequencies in the vicinity of the 
oscillating No imped- 
ance appears directly between the 


Because of 


sistor may be shown 


frequency. 


emitter and base since this circuit 
is effectively opened at r-f by the 


resistance R,. A resistance R, now 


\ j 
\e erse 


appears across the tank circuit to 
take care of tank-circuit losses and 
radiation resistance. The equations 
relating the voltages and currents 
of this circuit are 

YB ! r 0 

f, + ZI ‘) l 


The feedback loop gain uf is given 


by 


ret+Z1 Te 

where A is the circuit determinant 
of Eq. 1, A, is the circuit deter- 
minant when r,, is 0, 7 << Z, 
r., and « is substituted for 1,,/r.. 

Aithough Eq. 2 is in convenient 
form for computing uf, an exactly 
equivalent expression which is 
suitable for examining the 
of the feedback loop gain is 
given by 


more 
phase 











FIG. 1—Complete circuit diagram of vht 
{-m transmitter capable of being picked 
up at several hundred feet when modu- 
lated with crystal phonograph pickup 


where Z-, is the impedance ot the 
combination of elements shown in 
Fig. 2C. This is the effective load 
impedance of the transistor in par- 
allel with the collector impedance 

It closely approximates a mod- 
erately high-Q parallel-tuned cir- 


cuit. 


Oscillation Requirements 


‘To maintain c-w oscillations, it 
is necessary for pf to enclose the 
(1,0) when plotted on polar 
coordinates. For this 
circuit, this criterion is met if the 
magnitude of up unity 
when its phase is zero. In addition 
to the requirement for oscillation 
there is also the practical require- 
ment that the frequency of oscil- 
lation be near the frequency of 
maximum magnitude of Z,, if 
reasonably effective loading of the 
transistor 

At frequencies in the vicinity of 
maximum Z,, the phase of Z,, is 
small. Since the phase of Z, is 

90 degrees, the phase of alpha 


point 
particular 


exceeds 


is to be obtained. 


Transmitter containing extra transister audio stage for use with crystal microphone. At left is lapel microphone model, and at right 
is hand microphone design in which microphone is mounted directly on transmitter housing 
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FIG. 2--High-frequency equivalent cir- 
cuits of transistor oscillator 


must be close to —90 degrees (Eq. 
3) if the condition of zero phase 
for pf required for oscillation is to 
be met. 

If alpha were constant with fre- 
quency and therefore without phase 
shift, the circuit under considera- 
tion would not oscillate c-w at the 
desired frequency. However, alpha 
is not constant but falls off in mag- 
nitude above a certain frequency in 
a manner similar to the impedance 
of a parallel R-C circuit. Accom- 
panying this change in magnitude 
of alpha, there is a corresponding 
phase shift. It has been found that 
the following expression for alpha 
closely approximates its magnitude 
and phase as a function of fre- 
quency 


ay 
1 + if/fe 
where a, is the low-frequency mag- 
nitude of a, and f, is the frequency 
at which the magnitude of «a is 
down by 8 db from its low-fre- 
quency value. 

The magnitude and phase of 
alpha computed from Eq. 4 for a 
cutoff frequency of 40 mc is plotted 
in Fig 3. Forty megacycles is the 
order of magnitude of the cutoff 


(4) 


lal Z 


132 


frequency of the transistor used in 
the transmitter. In the vicinity of 
105 me (the desired oscillating fre- 
quency) the phase shift of alpha is 
approximately —-70 degrees. It is 
therefore apparent that the phase 
of uf will pass through zero if the 
phase of Z,, is approximately —20 
degrees, at which point the magni- 
tude of Z,, is still close to its maxi- 
mum value. 

The above discussion shows that 
the phase of the simple coupling 
circuit used is correct for c-w oscil- 
lation. However, it is also required 
that the amplitude of uf be in ex- 
cess of unity when the phase is 
zero. To determine whether this 
requirement is satisfied it is con- 
venient to compute uf from Eq. 2 
above. This was done for a range 
of frequencies in the vicinity of the 
desired oscillating frequency. Cir- 
cuit constants not already given are 
XL, Sa. fi, 40 me, r 5,000, 
2, 10,000, r, 100 and C.. = 
1 wuf. 

The computed magnitude and 
phase of uf are plotted on Fig. 4. 
In the vicinity of 105 mc, where the 
phase of uf passes through zero, 
it is seen that the magnitude of »f 
is in excess of unity. Thus the cir- 
cuit oscillates near this frequency. 


Low Frequencies 


The effective circuit of the trans- 
mitter at d-c and audio frequencies 
is shown in Fig. 5. The varistor V 
in the base circuit is a self-biasing 
element which makes possible effi- 
cient and d-c stable operation of the 
with a_ single-battery 
power Resistor R, pro- 
vides a d-c path for the emitter cur- 
rent and is sufficiently high to avoid 
shunting the audio input. 

Alpha cutoff frequency of the 
transistor is shifted by both emit- 
ter-current and_ collector-voltage 
changes. Since these changes are 
both proportional to the amplitude 
of the audio signal, the frequency 
of « cutoff is therefore also con- 
trolled by the audio signal ampli- 
tude. This shift in alpha-cutoff 
frequency produces frequency mod- 
ulation of the oscillator. 


transistor 
source,* 


Frequency Modulation 


When the alpha-cutoff frequency 
is shifted, the entire phase charac- 


teristic of alpha as shown on Fig. 3 
is also shifted in frequency. As a 
result, the frequency at which the 
phase of uf passes through zero, 
and consequently the oscillator fre- 
quency, is also shifted. 

Figure 6 gives expanded curves 
of the magnitude and phase of uf 
plotted for a very narrow frequency 
range in the vicinity of the oscillat- 
ing frequency and for a number of 
values of alpha-cutoff frequency. 
The frequency of zero phase and 
therefore the frequency of oscilla- 
tion is seen to shift with the alpha 
cutoff frequency. The amplitude 
of uf at the zero-phase-shift fre- 
quency varies only +0.5 db for a 
+75-ke frequency deviation. There- 
fore, the frequency modulation will 
not be accompanied by appreciable 
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FIG. 3—-Magnitude and phase of 
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FIG. 4—Magnitude and phase of uf 
in oscillating frequency region 
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amplitude modulation. 
measurement has been made of the 
magnitude of the amplitude modu- 
lation of the actual transmitter. 
It is, however, believed to be less 
than ten percent. 

To determine the degree of lin- 
earity of the circuit, the departure 
from linearity of the frequency de- 
viation due to change in alpha-cut- 
off frequency was computed. This 
departure is plotted as a function 
of frequency deviation in Fig. 7. 
This curve shows that for a devia- 
tion of 75 ke, which is the standard 
maximum for commercial f-m 
broadeasting, the actual frequency 
deviation departs only a half of one 
percent from that which would be 
obtained if the relationship be- 
tween alpha-cutoff frequency and 
oscillation frequency were abso- 
lutely linear. To determine the lin- 
earity of the relationship between 
oscillation frequency and audio sig- 
nal amplitude, the relationship be- 
tween audio signal amplitude and 
alpha-cutoff frequency must be 
known. 

Preliminary measurements indi- 
cate that the departure from lin- 
earity for emitter currents in ex- 
cess of 0.5 ma is of the order of six 
percent and in the opposite direc- 
tion to that caused by the lack of 
linearity between alpha-cutoff fre- 
quency and oscillation frequency. 
The net nonlinearity in the region 
above 0.5 ma emitter current would 
therefore be of the order of twice 
that permitted for commercial f-m 
broadcasts. To get increased mod- 
ulation sensitivity the transmitter 
described in this paper is operated 
at emitter currents less than 0.5 
ma, where the linearity is slightly 
poorer. It is, however, sufficiently 
linear to provide good transmission 
of high-fidelity recordings. 


Working Model 

The transmitter shown in the 
photographs has been demonstrated 
by modulating it with the audio 
signal from a crystal phonograph 
pickup matched to the audio input 
of the transmitter with a suitable 
transformer. 


No precise 


The f-m signal radi- 
ated from the transmitter is then 
received by a nearby standard com- 
mercial f-m_ receiver. 

Since the output level of a crystal 
microphone is considerably lower 
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FIG. 5—-Equivalent of oscillator circuit 
at d-c and audio frequencies 
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FIG. 6—Expanded section of Fig. 4 in 
vicinity of zero phase angle 














FIG. 7—Departure of frequency devia- 
tion from linear with alpha-cutoff 
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FIG. 8—Audio amplifier added to cir- 
cuit of Fig. 1 for crystal microphone 


than that of a crystal phonograph 
pickup, some additional audio am- 
plification is necessary for public 
address work. This is provided with 
a single-stage npn transistor am- 
plifier as shown in Fig. 8. The npn 
amplifier shown has no provision 
for stabilization of the d-c operat- 
ing point. It is not therefore 
recommended for other than experi- 
mental use. 


The experimental systems de- 
scribed and illustrated are limited 
that necessary for 
transmission over a few hundred 
feet. Furthermore, variable tank 
capacitance is provided to permit 
adjustment of carrier frequency to 
be clear of local f-m stations. 

The transmitter has 
not been optimized electrically nor 
engineered mechanically. It was 
built only to demonstrate experi- 
mentally the vhf possibilities of 
point-contact transistors and the 
principle of frequency modulation 
by alpha-cutoff frequency shift. 
The carrier frequency range was 
chosen for convenience in using 
commercially available receivers 
for demonstration purposes. It does 
not represent the maximum fre- 
quency available with current de- 
velopmental models of vhf point- 
contact transistors. 

The fact that the transmitter 
represents only an experimental de- 
sign is not intended to indicate that 
it cannot be duplicated. Circuit 
element values are not critical. Ap- 
proximately a dozen of these trans- 
mitters have been constructed. All 
worked with no adjustment other 
than that of tank-circuit frequency 
and the value of R,. Twenty differ- 
ent transistors functioned in one 
of the transmitters with no circuit 
adjustment required to compensate 
for the variation in transistor 
parameters between units. 


in power to 


described 
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Audio Equipment for 


Portable dual-channel preamplifier-mixer and monitor amplifier supplement standard 


control-room console. Response is flat within 1 db from 30 to 20,000 cps: harmonic dis- 


tortion is less than 0.6 percent and noise level is 110 db down 





ROADCASTERS having both 
B a-m and f-m_ channel 
easily provide their listeners with 
binaural 


an 
can 
or sound 
rather than duplicated monaural re 
Station WQXR beyvan its 
binaural broadcasting with demon 
New 
Listener 


stereophonic 
ception. 


stration 
York’ 

interest and 
small but 
mission 


during 
Fair. 


programs 
1952 Audio 
demand sustained a 
binaural trans 
Now 
year, the entire live-music origina- 
tion schedule of WQXR is broadcast 
binaurally 


regulal 


schedule, after one 


Binaural Broadcasting 


Binaural programs origin- 
ated by sampling the live-program 


source In 


are 


the studio from two per- 
spectives without degrading either 
channel monaurally. A balanced but 
completely separated transmission 
over each channel. 
The listener puts the two compon- 
ents 


maintained 


1S 


together by using two 


ceivers, an a-m set and an f-m set, 


re- 


thus adding depth and directivity 


to his radio listening. 


By LOUIS J. KLEINKLAUS 


Chiel kRnginead 


WONR 
York, N. ¥ 


The advantage of this method of 
binaural broadcasting is that exist- 
ing equipment is used, both in the 
broadcast station and in the listen- 
er’s home 

However, equipment in radio-sta- 
tion control as at 
WQXR was designed for monaural 
programming. Although a= great 
of hookups possible 
with existing jack bays, the use of 
& monaural equipment installation 
for binaural transmission presents 


rooms” such 


number are 


several awkward arrangements. 
These generally require additional 
manpower. 

To overcome these handicaps, two 
portable units were constructed to 
complement equipment already in- 
stalled in each room, The 


first unit is a binaural preamplifier- 


control 


mixer that provides for single-con- 
trol monitoring of each pair of. bi- 


naural microphones, with outputs 
fed to the 
console. The control-room consoles 
already contain dual program chan- 
nels complete with v-u meters. The 
unit binaural monitor 
amplifier that takes the output of 
the console program channels at line 
level and feeds ten watts to each of 
two specially mounted binaural wall 
Figure 1 the 
naural equipment setup. 


existing control-room 


second is a 


speakers, shows bi- 


Portable Units 


Portability of the units enables 
a binaural equipment setup to be 
installed in any one of three control 
rooms from which live musical pro- 
grams originate. 

Studio designed selection need be 
only upon 

whether 


considerations 

audience at- 
tends, the esthetic needs of the per- 
forming artists in the selection of 
pianos the 


based 


such an 


as 


or surroundings and 
availability of studios. 

The binaural preamplifier mixer 
shown in Fig. 2 


to the 


is similar in design 


add-a-unit equipment fre- 
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134 


Typical binaural broadcasting setup showing use of preamplifier-mixer and monitor 





FIG. 2—-Preamplifier-mixer unit 
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dcasts 


Microphone arrangement for a binaural broadcast. Announcer’s m'crophones are at right near control-room window 


quently used to increase the numbe1 
of microphone preamplifiers avail 
able to existing control-room 
The 
provides a gain of approximately 14 
db. 
High-level 
with 


con 


soles triode-connected 5879 


mixing is accom- 


plished multisection carbon 
controls in which two mixing chan 
nels are ganged on a single shaft 
within 1.0 


Frequency response is 


db from 30 to 20,000 cps. Harmoni 
distortion is 0.6 percent or less over 
the frequency range of 30 to 20,000 
Noise level is 


110 db down at full gain. 


cps. approximately, 


‘Lhe 


Fig. 3) is 


amplifie! 
with 


binaural monitor 


provided two 
10,000-ohm bridging inputs feeding 
a dual control. 

Cascade triode stages using the 
two halves of a 12AX7 feed a pair 
6AQ5 
amplifiers in push pull. Noise level 
is approximately 65 db down at 10 


of miniature beam-power 


watts output 


Switching 


A switch interlock system, oper 
able from the control room, permits 
the engineer, on cue, to eneryize re 
lays that line up the two channels 








the —_ —YAAA—__—4 





K*x 1000 








Monitor amplifier furnishes 10 watts to each of two wall-mounted speakers 
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for proper transmitter-line disposal 

The engineer in the control room 
can check the functioning of the bi 
naural-monitoring result by manip 
line 
keys in balancing the program. As 


ulatine the console-channel 
the two wall-mounted speakers op 
erating from the binaural monitor 
amplifier are invariably used for the 
complete binaural program, a check 
with the 


for quality can be made 


conventional control-room monito 


speaker, which can be switched to 


either console channel at will. 


Aural Directivity 


Station WQXR’s live musical or 
iginations center almost wholly on 
musical or chamber 


small vroups 


announcements are 
For 


binaural 


In each case, 


transmi‘ted binaurally 
directivity, every 
left-hand 
phones feeding the f-m channel and 
right-hand 
Thus the listener can 
tain of the placement of his receiv 


also 
correct 
micro- 


broadcast has 


microphones feeding 
a-m. be cer 
ers to hear the violins on the left 
where they belong. 

Credit must go to H. F. Kuch and 
Z. N. Masoomian of the WQXR en- 
yineering staff for their work on 
this project, also to Fred J. Sass for 


the photograph. 








Design Techniques for 





New circuit arrangements for reception of NSC color television signals are discussed 


in detail and methods for optimizing their design are presented. 


typify ceiling-performance and economy receivers 


IRCUITRY required for recep- 
C tion of NTSC color transmis- 
sions includes the basic elements of 
the black-and-white tv 
plus those stages necessary to de- 
code, synchronize and amplify the 
chrominance information. Addi- 
tional circuitry is also required for 
convergence in the current type of 
tricolor picture tube. 

Figure 1 shows a block diagram 
of the receiver. The 
tuner and amplifier are 
of the intercarrier 
type but considerably greater care 
must be taken in such design con- 
oscillator tuning 
range, bandpass, traps and sound 
takeoff. 

Due to 
chrominance signal, the pass band 
of the tuner and i-f system should 
be flat to about 4.0 me. 
increase of about 30 percent in i-f 
black-and- 
attendant de- 


receiver, 


basic color 
video i-f 


conventional 


siderations as 


requirements of the 


This is an 


bandpass over present 


white receivers and 
crease in gain per stage of the i-f 
amplifier, 

It is therefore good practice to 
use at least four, and preferably five 
amplification in the 
color receiver instead of three, as 


stages of i-f 


is commonly used in medium and 


low-cost monochrome designs. <A 


variation of this approach is the 
bandpass flat to about 3.6 
mc, with compensating peaking ob- 
tained in the chrominance amplifier 
bandpass filter. 


1-F Problems 


Practical experience has shown 
that relatively small deviations 
from the ideal bandpass character- 
istic may produce noticeable picture 
degradation by introducing cross- 
talk between the quadrature com- 
ponents of the chrominance signal. 
This crosstalk is manifested as poor 
transient response in the color pic- 
ture and is the result of improper 
utilization of the double-sideband 
chrominance transmission. 

Another problem which necessi- 
tates special treatment relates to 
the 4.5-me intercarrier sound com- 
It is necessary to provide 


use of a 


ponent. 
high rejection of the sound carrier 
at the that the 
4.5-me component will not beat with 
the color carrier. Inadequate sound- 
carrier rejection produces a trouble- 
some beat which may occur at the 
video detector or at the color de- 
modulators. The possibility of this 
beat (920 kc) may be minimized by 
increased sound-carrier rejection in 


video detector so 


the video i-f stages. A 26-db video- 


Two actual designs 


sound carrier ratio at the video de- 
tector has been adequate in black- 
and-white receivers but a ratio of 
approximately 40 db or more ap- 
pears necessary in color receivers. 
In order that the sensitivity and 
noise performance of the sound 
channel are not impaired with this 
increased rejection, a sound takeoff 
of the type shown in Fig. 2 is 
suggested. 

These two requirements, rela- 
tively wide pass-band and high 
sound rejection, also limit the range 
of the fine tuning control. If the 
local oscillator frequency is varied 
over a range of about 200 kc, notice- 
able crosstalk, or considerable 920- 
ke sound-color carrier beat may 
result. Therefore it is desirable 
that the frequency range of the 
fine tuning be made as small as 
possible, consistent with long-term 
stability of the local oscillator 


Video System 


The video system of the color re- 
ceiver monochrome 
chrominance 
bandpass amplifier, color demodula- 
tors and a matrix system that per- 
forms a function which is the in- 
verse of that in the transmitter. 
Following the video detector, the 


consists of 


video amplifiers, a 
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Stages of basic receiver. emphasizing sections handling color signals 





FIG. 2—Suggested sound takeoff 
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monochrome and chrominance sig- 
nals are divided into two separate 
channels. The chrominance signal 
is fed through a bandpass amplifier 
to the color demodulators. The out- 
puts of the color demodulators are 
matrixed in adders with the correct 
amplitude of monochrome signal 
E’, to produce the primary color 
signals E’,, E’, and E’;. 

To achieve correct rendi- 
tion, it is important that the rela- 
tive gains of the chrominance and 
the monochrome channels be held 
constant regardless of video signal 
level. Since excellent linearity in 
the video system is required, it is 
considered good practice to design 
amplifier stages for at least 50-per- 
cent greater gain capability than is 
indicated by  picture-tube 
requirements. 

There are several ways in which 
the video system may be arranged 
to convert the composite color video 
signal (after detection) to its three 
primary color components E’,, E’, 
and E’,. These color signals are 
the same signals that appear at the 
output of the gamma amplifiers in 
the transmitter, except that in some 
receiver circuits they may be modi- 
fied to take into account variation in 
efficiency of the red, green and blue 
phosphors of present-day 
tubes. 

Two types of color video systems 
The first uses de- 


1 
coior 


drive 


tricolor 


will be described. 
modulators which operate on the 
I-Q. axes. The matrix system 
following the I-Q demodulators per- 
forms necessary additions, subtrac- 
tions and amplifications to pro- 
duce the desired E’,, E’,, E’, color 
signals. This is a “ceiling perform- 
ance” receiver and utilizes the full 
potentialities of the system. 


‘ 


A discussion of an “economy” re- 


ELECTRONICS — February, 1954 


Chief 
liddva 


/ Ne ) 


ceiver will also be given. In this 
demodulators 

E’,) and 
chrom- 


system, the color 

operate on the (K’, 
(E’, E’,) 
inance signal. 
monochrome signal is bypassed to 
the grids of the picture tube, and 
the color difference signals are ap- 
plied to the cathodes. The kinescope 
performs the necessary addition to 


axes of the 
In this circuit, the 


produce the required color signal 
voltages. The color bandwidth of 
this economy receiver is approxi- 
mately 0.5 me. Several simplifica- 
tions in circuitry accrue from use 


of this circuit. 
The E',-E’,, Video System 
The block Fi. 


shows a basic arrangement for a 
video system with I and Q color 
The detected video 
signal both the 
chrome and chrominance informa- 


diagram of 


demodulators. 
contains mono- 


tion, and may be described by 

Ew Rk’; t [E gy Sin wl + 3 t | ae 
cos (wt + 33°)] (1A 
For color-difference signal com- 


ponents below 0.5 mc, the video 


signal may also be described by 


As shown in Fig. 3, this signal is 
wide-band stage 
and then divided 


mono- 


amplified by a 
(video preamp) 
into 
chrome and 


separate channels, 
chrominance. The 
monochrome channel is conven- 
tional up to the adder stages except 
that it contains a delay line. The 
Ek’, delay line is necessary so that 
the monochrome and chrominance 
components arrive in time coin- 
cidence at the adders. 


To apply a suitable signal to the 
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FIG. 3—Video system for ceiling-per 
formance receiver 
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FIG. 4—Arrangement of the I1-Q color 
demodulators in the receiver 
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FIG. 5-—-Stages of the 1-Q matrix 
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FIG. 6—The 1-Q video system for a ceiling 
performance receiver contains several new 
types of tubes 
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FIG. 7—-Excessive EL‘) gain (A) results in 
desaturated red vertical bar. Low E",,-E’, 
gain (B) adds green component 
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the 
is amplified and its 


I-Q demodulators, composite 
signal 
width 


filter in the output of the chromi- 


band- 
restricted by a bandpass 
nance amplifier. 

The required E’, and Lk’, 
ponents 


com- 


are obtained by product 
A typical demodu- 


lator circuit is shown in Fig. 4. The 


demodulation. 


outputs of the demodulators are the 
results of the products of the sig 
nals applied to their control grids. 

In its simplest form, the output 
of the Q 
expressed as follows: 


EK’, Co 


Crain 


demodulator may be 


Eg sin (wl + 33°) 4 
sin (wl 4+ 33 


With suitable filtering in the plate 
circuit of the demodulator, only the 
the Ek’, 
will appear at the output of the Q 
demodulator. Similarly, applica- 
tion of a demodulating signal to the 
1 demodulator will result in the 
Kk’, component only appearing at 


first term, or component, 


the output of the I demodulator. 
The I demodulator output circuit 
is designed for a pass band of about 


1.5 me. However, since color signal 




















| 
| 
| 
| 











components in the I band (0.5 me to 
1.5 mc) are essentially single-side- 
band transmissions as compared to 
the 

band 


frequency double-side- 
the | 
theoretically 


lower 
components, demodu- 


lator output should 
have a rising characteristic in this 
The Q demodulator load 
flat to me. 


shows 


region. 
should be about 0.5 
bandpass charac 
teristics of the I and Q demodula- 


tors. 


Figure 3 


In designing the I and Q load cir- 
cuits, consideration should be given 
to their relative delays. If both 
flat it would be 
possible to equalize their relative 


pass-bands were 
delays with suitable filter design. 
However since it is desirable to 
design the I channel filter with a 
rising characteristic, this will alter 
the delay in the J channel in the 0.5 
to 1.5-me region and so a compro- 
mise dictated by practical experi- 
ence is required. 

After extracting the 2’, and kb’, 
from the 
posite video signal, the next step is 


color components ‘om- 
to combine them in the proper pro- 
portions to form the three primary 
color-difference signals. The signal 
make-up, as produced by the trans- 
mitter matrix, may be described by 
the following equations: 
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GREEN ADDER 











0.59 EF’ ¢ + 0.308" p 
0.74( EF’ p Ek’; 
0.48(E’ rp — E’y) 


+O.11 KE’, 
0.27( hp Ry) 
+-0.41(2', — E’y) 


From Eq. 4 and 5, 
E'n—E’; 
E’rR—E'y 

Rearranging Eq. 3 
KE’ @g— FE’; 

0.186( hb’ 2 — bE’; 0.509( hp — Ey) 

Substituting Eq. 6 and 7 in 8, 

(h’qg—E’'y) 
0.275 F'1—0.636E' 9 


Lik’; 4 


0 945h", 


L71K’¢ 
} 0.624 E' ¢ 


’ 


(9) 

From Eq. 6, 7 and 9 the coeffi- 
cients of E’, and E’g may be used to 
form a matrix that produces the 
desired color-difference signals as 
The color-differ- 
ence signals are then added to the 
monochrome component to produce 


shown in Fig. 5. 


the desired color signals. 

The significance of the asterisk 
shown in Fig. 5 is that it is neces- 
sary to design for proper ratio of 
Ek’, to color difference signals. The 
overall gain of the £’, channel with 
respect to the gain of the color-dif- 
ference channels, including the I-Q 
demodulators, must be correct for 
proper color rendition. To facili- 
tate the adjustment of chrominance 
and/or monochrome gain, as well 
as to provide some flexibility in re- 
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GREEN AMP 


fare 


RED D 
+> 


2 


< 


ceiver operation, it is customary to 
provide both overall contrast and 
chrominance gain controls. 

A schematic of a complete I-Q 
video system is shown in Fig. 6. 
the 
cor- 


When the relative gains of 


color-difference channels are 
rect, only saturation variations will 
result as the chrominance is inde- 
pendently varied. If however the 
relative color difference gains have 
not been properly adjusted, chro- 
minance control variations will re- 
sult 


changes. 


in hue, as well as saturation, 
Examples follow. 

A saturated red bar transmission 
(1) a receiver with 
correct color-difference gain adjust- 
but 
gain; and (2) 


is received on 


luminance 
with incorrect color 
difference gain adjustments. Wave- 
forms at the kinescope are shown in 
Fig. 7. 


ments excessive 


In the first case, the addition of 
a white component results in desat- 
uration of the received picture. The 
second case is that of insufficient 
vain in the green 
channel. The result is hue contam- 
ination of the red bar by the addi- 


color-difference 


tion of a green component. 
When properly designed, the ac- 
tion of the chrominance control is 


analogous to a tone control. This 


Cc 


RESTORER 


6ac?7 
6] 


RESTORER 
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emphasizes the necessity for proper 
well 
in the video system. 


matrixing as excellent 


linearity 


as 


Economy System 


An economy color video system 
which utilizes only that 
nance information characterized by 
double-sideband transmission 
be used instead of the I-Q system. 
One feature of this arrangement is 
in the use of the picture tube to 
perform the function of the color 
adders. This method of adding the 
Ek’, and the color-difference compo- 
nents to form E’,, E’, and EF’, 
signals is optional, but is used in 


chromi- 


may 


color 


conjunction with the economy re- 
ceiver as it may result in reduced 
complexity. However, kinescope 
adding may also be used in conjunc- 
tion with the I-Q system if desired. 

Since the receiver color 
width is restricted in its video sec- 
tion to 0.5 me, only double-sideband 
color components are utilized. From 


band- 


Eq. 1B, the relative gains required 
for the red and blue color-difference 
channels are obtained. The equation 
for the green color-difference signal 
in terms of the red and blue color 
difference signals has already been 
developed as Eq. 8. Information is 


available to set up a suitable video 
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system in simple form. 

Figures 8 and 9 show the econ- 
omy video system. As compared to 
the I-Q system, there is a net reduc- 
tion of two adder stages. Since the 
color demodulators have equal band- 
pass, there is no problem of equaliz- 
ing their relative delays. 

Further simplification of this 
type of video system might be af- 
fected by driving the kinescope 
cathodes directly from the color- 
difference demodulators and the 
green color-difference adder. This 
would result in the elimination of 
the three color-difference amplifiers. 
Until such time that suitable tubes 
are available, or tricolor kinescope 
gun sensitivities increased, it may 
be difficult to obtain sufficient drive 
with adequate linearity. 

The action of the color demodula 
tors in the economy receiver is the 
game as in the previously described 
system, except that the phasing of 
the locally derived demodulator sig- 
nals are slightly different. Although 
the demodulator voltages are sup- 
plied in quadrature, as before, it is 
not necessary to shift them 33 de- 
grees as in the I-Q system. This 
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FIG. 8--Video system for an economy 
color television receiver design 
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FIG. 9-—-The R-Y, B-Y matrix for econ- 
omy color television receiver design 
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detail is of small consequence since 
it is a simple matter to control the 
phase of the demodulating voltages 
with respect to the reference burst 
by means of simple networks in the 
color sync section. 


Color Balance 


One of the problems encountered 
in designing and adjusting the 
color receiver is that of color bal- 
ance, Although almost identical 
gun structures are used in present 
day three-gun picture tubes, phos- 














FIG. 10—Equal signal drive for color 
balance in one type of operation 


phor efficiencies differ. That is, 
for equal second-anode currents, the 
blue, green and red phosphors will 
supply light energies in the ap- 
proximate ratio 1:0.7:0.3, respec- 
tively. This means that the drive 
and supply voltage requirements of 
each gun must be altered accord- 
ingly so that the receiver will pro- 
duce Hluminant C for monochrome 
signals regardless of video signal 
level. 

A most exacting test of color bal- 
ance may be made by use of a mono- 
chrome gamma-scale test pattern. 
With proper adjustment, the tri- 
color kinescope should produce only 
monochrome shades from black to 
white. Improper balance will be 
indicated by the predominance of 
some hue in the gray scale. Color 
unbalance will thus affect mono- 
chrome picture rendition and, if 
severe, will impair color fidelity. 
Pastel shades, such as flesh tones, 
are particularly affected. 

It has been assumed that the de- 
sired output of the video matrix is 


E’,, E’, and E’,. If equal signal 
drives are to be used, it is necessary 
that suitable e,, and e,, supply volt- 
ages of the tricolor kinescope be 
selected to compensate for unequal 
phosphor efficiencies. An approxi- 
mately correct color balance may 
be obtained by this method. 

Color balance using equal signal 
drive may be achieved by selection 
of e,, and e,, d-c supply voltages so 
that the red, green and blue gun 
currents (Iz, Io and J,) will have 
a constant ratio (approximately 
1: 0.7: 0.3) from zero to maximum 
signal. To illustrate the method 
of setting up the tricolor kinescope, 
typical operating curves for bal- 
anced operation appear in Fig. 10. 

The d-c supply values have been 
chosen so that Je : Ic : In are in 
correct ratio at approximately the 
center of grid signal swing. These 
will not remain precisely 
constant over the entire range 
However, good balance may be ob- 
tained with this method although 
the adjustments are rather critical. 

A more precise method of ob- 
taining color balance involves the 
use of unequal signal grid drives 
and approximately equal e,. and e, 
supply voltages. This method of 
setting up the tricolor kinescope is 
illustrated in Fig. 11. 

Due to the curvature of the 
I, — E, characteristic, the ratios of 
the drive voltages do not have to 
be as great as might be supposed 
from the relative phosphor efficien- 
cies. For present tricolor kinescope 
designs, driving voltage ratios in 
the order of 1: 0.8 : 0.7 have been 
used, The color balance of the un- 
equal drive method is theoretically 
not exact. However, experience has 
shown this method to be easier to 
adjust and somewhat superior to 
the equal drive system. 

If the unequal drive system is to 
be used, it is necessary to alter the 
relative gains of the color adde1 
stages in the I-Q system or the 
gains of the color amplifiers in the 
economy system. These adjust- 
ments are not critical since they 
may be compensated by variation of 
kinescope supply voltages. 


ratios 


D-C Restoration 


The considerations for d-c resto- 
ration in the color receiver are the 
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same as in the black-and-white re- 
ceiver except that three color sig- 
nals must be handled. Referring 
to Fig. 8, the d-c restorers are con- 
nected between the picture-tube 
grids and cathodes. It is not suffi- 
cient to restore the monochrome in- 
formation alone. If only the mono- 
chrome information is d-c restored, 
color saturation will be a function 
of picture content. 

A problem peculiar to color re- 
ceiver d-c restoration arises from 
the fact that the reference burst, 
which is transmitted 180 degrees 
out of phase with the blue color- 
difference vector, is demodulated 
in the chrominance channel as color 
information. Although the burst 
oecurs during the horizontal blank- 
ing period and should not normally 
be visible on the kinescope, it may 
cause small differences in the de- 
veloped d-c of the restorer tubes. 

This effect is due to a slightly 
different waveform in the blue 
color-difference channel where re- 
covered burst information consists 
of a pulse of slightly less width and 
approximately the same amplitude 
as the horizontal syne pulse which 
exists in the monochrome channel 
as shown in Fig. 12. 

If the waveforms are applied to 
a peak rectifier, as in the conven- 
tional restorer circuit, the blue re- 
storer will develop a somewhat 
higher d-c potential than the red and 
green restorers. Setting up of the 
blue restorer on burst will upset the 
color balance, particularly at low 
video levels. This difficulty may be 
eliminated by supplying a suitably 
delaved and shaped blanking pulse 
(derived from the horizontal 
flection circuits) to the chromi- 
nance amplifier, thus preventing the 
from the 
demodulators. 


de- 


burst reaching color 


Color Synchronization 


Accurate and stable phasing of 
the locally generated demodulation 
signal is necessary to decode the 
color signal correctly. The refer- 
ence phase information is trans- 
mitted as a burst of approximately 
9 cycles duration of 3.58 me. This 
burst is situated on the back porch 
of the horizontal syne signal and 
its phase in relation to the color- 
difference vectors shown in Fig. 13. 
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The phasing information in this 
burst may be utilized in a number 
of ways for purposes of color syn- 
chronization. First it is necessary 
to separate the burst from the com- 
posite video signal. This is done in 
a gated amplifier which is keyed 
on during the burst period by means 
of a pulse usually derived from the 
horizontal deflection circuit. It is 
necessary to delay the gating pulse 
and shape it so that it will occur 
precisely coincident with the colon 
sync burst. 

Although the gating pulse may 
be derived from other points of the 
receiver, such as the syne clipper, 
it is advantageous to use a hori- 
zontal deflection pulse since then 
the gating pulse has the same de- 
gree of impulse noise immunity as 
the horizontal afe. Care must be 
taken to design the horizontal af« 
circuit so that the gating pulse 
phase will not vary greatly over the 
horizontal hold control range 

Considerations in the design of 
color syne systems are basically the 
same as in any synchronization 
system. Prime considerations are 
noise performance, pull-in_ time, 
pull-in range, and static phase ac 
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FIG. 11—Unequal signad drive takes 
advantage of tube curve 
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FIG. 12—Setting up of ‘blue’ dc reg 
storer on recovered burst 
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FIG. 13—Relationship between E’;, E’, 
and color difference signals 


curacy. Unlike deflection syne prob- 
where impulse noise is an 
important factor in determining 
performance limitations, due to the 
frequency spectrum involved (re 
gion of 3.58 mc) thermal noise be- 
comes of primary importance. 

The noise performance of a color 
syne circuit may be expressed in 
terms of the probable phase error 
introduced into the color syne sys- 
tem at specified signal to thermal 
noise ratios. In a properly de- 
signed color syne system it is theo- 
retically possible to hold color syne 
accurately (within + 5 deg) at 
signal to noise ratios so low that 
video information is no. longer 
usable. In practical circuits, how- 
ever, the considerations mentioned, 
as well as economic factors, neces- 
sitate compromises in design. 

Perhaps the simplest 


lems 


form of 
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color sync circuit is the crystal fil- 
ter, or ringing circuit. In this 
system, shown in Fig. 14, the gated 
burst is passed through a narrow- 
band filter and lets through only the 
fundamental frequency component 
Thus 
4 ¢-w signal is generated which is 
amplified, phased and fed directly 
to the color demodulators. 
of this depends 
upon the integrating effect of the 
filter. If the filter has a Q of about 
500, integration is relatively short, 
and phasing information is utilized 
on a line-to-line basis. 


of the separated sync burst. 


Noise 


immunity circuit 


The system when operating with 
uch relatively low Q’s is analogous 
to an impulse syne system such as 
is commonly used in vertical deflec- 
tion, and in the presence of thermal 
noise 


is subject to relatively high 


For adequate noise 


phase error 


performance much higher integra- 


tion time lower noise’ band 
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FIG. 14--Basic elements of crystal filter 
color sync circuit 


widths) are required. High Q’s ot 
10,000 to 20,000 pro- 
noise immunity but 


the order of 
vide excellent 
transmitter frequency, tuning of 
the filter and the constants of the 
crystal become extremely critical. 

If the filter, 
single parallel resonant circuit, is 


current 


considered as a 


driven from a_ constant 

source (during the burst interval) 

the static phase error of the system 
is given by 

tan! 2Q > Af 10 

Since it is desirable to use Q’s in 

the 10,000 to 20,000 to 


attain good noise performance, the 


order of 


limitation on design of this circuit 
is due to static phase errors result- 
ing from drift or mistuning of the 
filter elements, plus tolerance errors 
in the transmitter subcarrier fre- 
quency. For example, with filter Q’s 
in the order of 10,000 to 20,000 
(attainable with good crystal filt- 
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ers) excellent noise performance 
may be obtained, but with question- 
able static phase reliability unless 
a crystal with an unusually low 
temperature versus frequency co- 
efficient is chosen, or it is housed in 
a temperature-stabilizing oven. 
Lower filter Q permits a lower cost 
crystal filter but with considerable 
compromise in 
formance. 

Another limitation in 
weak-signal performance of passive 
from the fact that 
noise introduces amplitude as well 
the 
A high degree of lim- 
iting is therefore required to pre- 
vent amplitude variations 
from reaching the color demodula- 
tors. 


weak-signal per- 
serious 
circuits arises 
color 


as phase variations in 


syne signal. 


these 


filter 
syne circuit is shown in Fig. 15. 


A complete crystal color 


Automatic Phase Control 


At present, conventional auto- 
matic phase control circuits have 
been applied to color synchroniza- 
The 


shown in 


tion with satisfactory results. 


basic ape cireuit is 
Fig. 16. 
The 


analogous to 


the 
that of 
filter in that it averages the phas- 
ing information over a period of 


action of integrator is 


the crystal 


time which is proportional to the 
reciprocal of its bandwidth. For 
equal degrees of noise immunity 
the ape integrator noise bandwidth 
is one-half that of the crystal filter 
circuit. For optimum performance 
under marginal signal to noise con- 
ditions, bandwidths of ap- 
proximately 100 to 300 are 
desired. 

There is considerable similarity 
between horizontal afe and color 
apc. In Fig. 16, the integrating 
network is charged by pulses, occur- 
ring at a line rate, whose ampli- 
tude is a function of the phase dif- 
ference between local oscillator and 
burst. 

The information fed to the in- 
tegrating network is very much the 
same as in a horizontal afe system. 
Furthermore, the degree of re- 
quired static phase accuracy is ap- 
proximately the same in_ both 
systems. An error of +5 degrees is 
considered as the maximum allow- 
able shift in color reference phase 
for negligible effect upon color 
fidelity. 

The main difference between the 
systems is in the free-running 
stability of the controlled oscillator. 
In horizontal systems, it is prac- 


noise 
cps 


tical to design oscillators so that 
their free-running frequency will 














FIG. 15 


Crystal filler and associated circuits for color sync 

















FIG. 16——Block diagram of automatic phase control circuit for color sync 
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FIG. 17 


remain within about 200 cps of the 
line frequency. This is a difficult 
requirement for an economical 
3.58-me oscillator. 

The significance of this require- 
ment is that the required pull-in 
time be as small as possible, a con- 
dition which is easily obtained in 
Since the 
pro- 


horizontal afe circuits. 
pull-in time is approximately) 
portional to (A F)?*, it becomes 
significant where the color 
oscillators may have to be pulled 
in from a difference frequency of 


quite 


perhaps 2 ke. 

In a particular optimum design 
for an ape system using an integra- 
tion time of 1/200 
approximately 2 seconds would be 


about second, 
required for the system to stabilize 
from an initial signal-oscillator dif- 
ference of 
design, such as reduced integration 


2 ke. Compromises in 


will 
time. 
oscil- 


bandwidth) 
pull-in 
crystal-controlled 
lator, with free-running frequeneyv 


(increased noise 


reduce the required 
Use of a 
stability of a few hundred cycles, 
simplifies the over-all problem. 

A complete ape color syne circuit 
is shown in Fig. 17. 


Interference 


Due to the character of the most 
commonly encountered impulse 
noise interferences, very little of its 
energy is distributed within the 
color information bandpass. As a 
result, the chrominance circuits as 
the color ape system are 
relatively immune to the effect of 
impulse noise. The existence of an 
R-C time constant in the grid of 


well as 
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The automatic phase control color sync circuit 


the chrominance bandpass ampli- 
fier or the derivation of the color 
sync gating pulse from a_ source 
ahead of horizontal afc could cause 
the color section of the receiver to 
be upset by impulse noise. However, 
with suitable design it will be found 
that thermal noise in the chromin- 
ance section as well as in color ape 
provides the limit for weak signal 
performance. 

The effect that thermal noise may 
have on the color information (in 
addition to that which it has on 
the monochrome information) may 
be shown by tracing noise inter- 
ference through the system. The 
spectrum is limited by a 
bandpass amplifier to approxi- 
mately 2.3 me (Fig. 3). 

Random 
fluctuations 


noise 


and amplitude 
thermal 
demodulated in the color de- 
modulators and thereby converted 
to 0 to and 0 to 1.5-me 
spectrums. This results in the ap- 
pearance of rather coarse-grained 
which is added to the 
experienced in weak 


phase 
due to noise 


are 


0.5-me 


color snow 
usual snow 
pictures encountered 
in weak-signal areas. 

This additional color noise com- 
ponent may be eliminated when the 


color 


monochrome 


receiver is used to receive 
monochrome pictures by the addi- 
tion of a circuit known as the 
color killer. The funetion of this 
stage is to sense whether or not the 
burst is being transmitted and thus 
whether or not color information 
is being sent. 

This information is converted to 
a bias component which cuts off the 


chrominance bandpass amplifier 
when the burst is absent. Thus the 
chrominance channel may be rend- 
ered inoperative during reception 
of monochrome pictures. 

Other forms of interference to 
which the color receiver is pecul- 
iarly susceptible include sinewave 
interference to the color carrier. A 
strong carrier in the vicinity of 
the color carrier may result in a 
beat developed by the color de- 
modulators. This beat, in the order 
of a few hundred ke, will result in 
an interference ‘pattern, which 
would not exist on an ordinary 
monochrome receiver under the 
same conditions. Fortunately, due 
to the constant-luminance feature 
of the system, the effects of such 
interferences (as well as thermal 
noise) have been minimized. 


Radiation 


Extensive tests have shown that 
the color receiver is also capable of 
causing interference particularly 
in the 3.58-me region and _ har- 
thereof. The receiver is 
capable, unless properly shielded, 
of radiating energy from its local 
3.58-mce oscillator and also radiating 
video color information. The de- 
modulators may be particularly 
efficient harmonic generators. The 
magnitude of such radiations has 
been found to be somewhat greater 
than sweep radiation, but may be 
eliminated effectively by relatively 
simple shielding and design pro- 
cedures. 


monies 


Other design considerations re- 
late to the tricolor tube, its de- 
flection convergence, and power 
supply requirements. The supplv 
for the picture tube must receive 
special consideration since present 
tubes require at least 18 to 20 kv 
(regulated) and at least three 
times the second anode current re- 
of black and white kine- 
Suitable fly-back compon- 
ents for this application have been 
designed. 

Circuits and procedures for con- 
vergerce have heen treated 
where and are available, Particular 


quired 


scopes. 


else- 


attention must be directed toward 
elimination of 60-cps hum com- 
ponents in the picture due to the 
asynchronous nature of the vertical 
deflection syne signal. 





View of instanteneous multiplier with cover removed. Top section is power supply 
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FIG. 1—Block diagram of multiplier 


Instantaneous Multiplier 


Cascaded curvature-type balanced modulators perform multiplication of two voltage 


functions of time and give direct indication of product whether positive or negative. 


Standard i-f coupling transformers and other available components are used 





I NSTANTANEOUS multiplication of 


two voltage functions of 
by the in 
photo 
indicated in the block 
diayram of Fig. 1, the output is 


proportional to the product of the 


time is accomplished 


strument shown in the 


graphs, As 


two inputs whether positive or 
negative. 

The voltage input functions may 
contain components from 0 to 5,000 
eps and the dynamic range of the 
output may be 50 to 1. When maxi- 
mum peak amplitudes of the input 
functions (approximately 2 volts 


peak to zero of any polarity) are 
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applied to both input channels con- 
currently the extraneous terms or 
errors in the output will have a 
combined peak amplitude less than 
10 percent of the peak amplitude of 
true product terms. 


Circuit Details 


Referring to the complete circuit 
diagram, Fig. 2, a carrier voltage 
E.cosw,t is effectively applied in 
parallel to both sections of a bal- 
anced modulator through  cath- 
ode follower V,. The carrier voltage 
is supplied, as indicated, from crys- 
tal oscillator V,. An _ additional 


function of V, is to furnish an es- 
sentially push-pull, low-frequency 
input voltage function f,(t) to the 
balanced modulator when Input 1 
consists of function. The 
input voltage function f,(t) is ap- 
plied to one grid of the balanced 
modulator and also, through a volt- 
age divider, to the grid of the cath- 
ode follower. The low-frequency 
voltage output of V, is one-half the 
amplitude of the input voltage 
function. The low-frequency inputs 
applied between each balanced mod- 
ulator grid and the V, cathode are 
thus equal and of opposite polarity, 


such a 
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FIG. 2—-Complete schematic of multiplier shows use of standard components 


for Computers 
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velopment Center 
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since one such voltage is f,(t) 
f.(t)/2 while the other voltage, con- 
sidering the cathode of V, as the 
reference point, is —f,(t)/2 

If the low-frequency input volt- 
age function f,(t) is of zero ampli- 
tude and if the characteristics of 
each section of the balanced modu- 
lator are identical, then the volt- 
ages at the carrier frequency meas- 
ured from each balanzed-modulator 
plate to ground will be 
amplitude and like phase. 
resonant filter consisting of coupled 
tuned circuits is connected between 
these two points and since no net 


of equal 
Since a 
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voltage exists across the filter, the 
filter’s voltage output will be zero. 
Fach half of the balanced 


lator is operated as a nonlinear de- 


modu 


vice. 

When the low-frequency 
function f, (¢t) has value 
other than zero, a voltage will ap- 


input 
some 


pear at the output of the resonant 
filter. This having the 
form K,f,(t) cos w,.t is applied to 
the grid of the cathode follower 
in series with a part of Input 2, low- 
frequency input function f,(t). The 
operation of the second balanced 
modulator V, is essentially the same 


voltage 


Correlation computer. Top chassis is 
timer and integrator: second and third 
are instantaneous multipliers 





‘ + f 
ila Ol 


The 
secondary of the resonant filters in 


the first modulator. 


output 


+ 


voltage from the 
the plate circuit of V, is of the form 
K f,(t)f.(t) cos wt and is applied 
to cathode follower V,. The output 
of V, is amplified by V, and applied 
as one input to a phase sensitive 
detector V The other input to 
V,, A cos wt, is obtained from V 


Multiplying Process 


The reference carrier, A cos o,f, 
obtained from the plate circuit of 
crystal oscillator V, is larger than 
the peak value of the maximum 
signal input K f, (t)f.(t) cos o,f. 
Assuming that either f,(t) or f.(t) 
is zero, this reference carrier will 
zero-frequency voltage 
drops across the two diode load re- 
sistors R, and R, (See Fig. 3). 
These voltages will have opposing 
polarities as shown, and by adjust- 
ing R for balance the output volt- 
age will be zero. 

This is the method of subtracting 
out the direct voltage produced by 
the injected carrier. The voltage 
across R, is a constant d-c voltage 
the peak 
the carrier, 
while the voltage across R, is the 
result of rectifying the vector sum 
of the input signal and the refer- 
ence carrier. The output voltage is 
equal to the voltage across R, minus 
the voltage across R,. 


produc e 


approximately equal to 


value of reference 


For example, if the d-c voltages 
produced by the reference carrier 
and if f,(t) and 
f,(t) are d-c voltages then the sig- 
nal input will consist of a carrier 
voltage B cos w,t. If 
this signal voltage is in phase with 


are equal to A 


frequency 
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FIG. 3-—-Basic circuit of phase sensitive 
detector and output signal vectors 
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the reference voltage a d-c voltage 
whose magnitude is A plus B will 
appear across R, while a voltage A 
The output 
wil be a d-c voltage of a value B. 
the product of two d-c volt- 


will appear across R,. 


since 
aves is a d-c voltage, it can be seen 
that the correct form of output volt 
age has been obtained. 

If either f,(t) or f.,(t) is re- 
versed in polarity, the polarity of 
the output voltage will likewise re- 
These vector relationships 


Fig. 3. 


verse 


are shown in Because of 


Preduct of sawtooth and different ampli- 
tudes of 500-cps square wave 


addition in the detector cit 


vector 
the carrier-frequency voltage 
amplifier V, 
180 degrees out 


cult 
output of must be 
either in phase or 
of phase with the detector’s refer- 
ence carrier for the output to be 
linear with to the inputs. 
This 
is obtained by tuning the oscillator’s 


respect 


necessary phase relationship 
resonant filters for optimum opera 


tion, 


Adjustment 


The potentiometers and variable 
the 
lator cathode and plate circuits are 


capacitors in balanced modu- 


for adjusting tube and_= circuit 


parameters to obtain proper 
ating conditions. These 
ments, while not critical 


fortunately, interacting so that sev- 


oper- 
adjust 
are, un- 


eral and readjust- 
A typical 


described 


adjustments 
ments may be necessary. 
alignment procedure is 
in a later paragraph. 
Crystal oscillator V, functions 
essentially as a Pierce oscillator 
with independent outputs taken 
from both the grid and plate cir- 
cuits. This arrangement permits 
the plate output to be shorted, as 


required in one step of the align- 


ment procedure, without substanti- 
ally affecting the grid output. 

The frequency components of the 
input functions which the balanced 
modulator multiplier may 
modate without excessive distortion 


accom- 


are primarily limited by ability of 
the various tuned filters to pass the 
sidebands which are produced. By 
employing a carrier frequency of 
456 ke and by moderately damping 
the tuned filters, an overall band- 
pass of from zero frequency to 5 k« 
Input functions 


may be achieved, 


Lower waveform is square of complex 
waveform shown above 


with all their 
nents within this 
multiplied without 
tortions 


frequency compo 
may be 


dis- 


bandpass re- 


range 
excessive 
caused by 
strictions. 

The tuned filter in the second bal- 
anced modulator plate circuit will, 
in general, require band- 
width than the tuned the 
first balanced modulator, if an in 


wider 
filter in 
stantaneous product is desired 
The following equations will clarify 
this need. If f,(¢t) 
f.(t) the output of the 


cos w,t and 
COS w,f, 
first balanced modulator will contain 
two sidebands, since cos w,f COS 
w»,)t. The output of 


the second balanced modulator will 


»f « Cos (w 


since cos 
w,t COS opt cos 
wt. Thus the first 
balanced modulator tuned filter re- 
quires a bandwidth of 2, while the 


contain four sidebands, 
cos w.t a 


fa ’ w® 


second tuned filter, and subsequent 
filters, bandwidth of 


as 
2lw, + we) 


require a 


If the product’s d-c component 
alone is of interest, somewhat dif- 
ferent requirements are placed on 


the 
two 


bandwidths of the 
modulator tuned fil- 
A d-c component exists in the 


respective 
balanced 
ters. 
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product only when a carrier-tre- 
quency component is produced at 
the output of the second balanced 
modulator. Such a component will 
exist only when f,(t) and f,(t) are 
of the same frequency or contain 
components of the same frequency. 
For example, if f,(t) f,(t) 
wt the output of the first balanced 
modulator contain 
bands, since cos wt 


COs 


will two side- 
cos w,t 

cos (, w)t. The corresponding 
output of the second balanced modu- 
lator will 


w,ft COs wt 


contain frequencies cos 


cos wt COS w t 


cos (w. + 2w)f. The required band- 
width of the first balanced modula- 
tor tuned filter is the same as in the 
previous case where an instantane- 
However, 
the bandwidth of the second 


ous product was desired. 
bal- 
filter. 


pass 


modulator tuned 
filters, 
carrier-frequency 


anced 


and subsequent need 
the 


ponent, when averaging multiplica- 


only com- 


AAA NAAAR ARRAS 


CVV VV Vive 


A, 


Kf 


AN IAN 


A 


mi) Mi 


y ' 


Third line is product of first two. Fourth 
is product obtained by adding d-c to low- 
frequency input and multiplying this 
sum by higher frequency input 


tion desired. Thus 


filters may be sharply tuned 


alone ls 


The present instantaneous multi- 
plying device can obtain a product 
of two input functions whose fre- 
quency components may be as high 
percent of the 


employed. By 


as approximately 1 
carrier 
employing a much higher carrier 


frequency 


frequency it should be possible to 
multiply input functions whose fre- 
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FIG. 4—-Block diagram of circuit for obtaining autocorrelation of a function 


quency components are in the orde) 
of several megacycles. 
Alignment 

The 

to align the balanced modulator in 


only instrument necessary 


stantaneous multiplying device is 


a zero-center, vacuum-tube  volt- 
meter; a 20,000 ohm-per-volt meter 


may be used but polarity reversing 


Sine wave (first line) applied to both 
inputs gives squared waveform (second 
line). Fourth line is squared version of 
sawtooth shown in third line 


will be required. Iwo 1.5-volt bat- 


teries and a 0.0l-yf capacitor or 


larger are also required. 

The vtvm is connected across the 
output of the multiplier while the 
used to effectively 
output of 
The 
to apply 


capacitor is 
short the 
oscillator V 


plate crystal 


batteries are 
1.5 volts to 
The 
cathode and plate-balancing poten- 


connected 


each multiplier input channel. 


tiometers and capacitors are set at 
approximately the center of thei 
adjustable ranges. The secondary 
windings of the tuned filters in the 
balanced modulators and both pri- 
and secondary windings of 
the tuned filter in the amplifier’s 
plate circuit are then adjusted for 
maximum the 
vtvm. 


The 


mary 


voltage reading on 
1.5-volt battery input to 
the balanced modulator is 
disconnected and the cathode-bal- 
ance potentiometer of this stage is 
adjusted for minimum voltage 
reading on the vtvm. The plate- 
balance potentiometer and the pri- 
mary tuning of this stage are then 
recurrently adjusted for zero read- 
ing on the vtvm. The battery is 
reconnected and the vtvm reading 
noted. The polarity of the battery is 
then reversed and the meter read- 
ing is These two 
meter readings should be approxi- 
mately equal. If a difference be- 
tween these readings exists, the 
cathode-balance potentiometer of 
this stage is adjusted until the dif 
ference the readings is 
approximately doubled. The battery 
is then disconnected and the plate 
balance potentiometer and capaci- 


second 


again noted. 


between 


tor adjusted for zero reading on 


the vtvm. The balance capacitor is 
a somewhat more convenient means 
for accomplishing an action similar 
to that of the balanced modulator’s 
primary tuning. The 
reconnected the 
checks and readjustments are made 
until the 
vtvm positive 


battery is 
and preceding 
is no difference in 
reading 


there 
between a 
or negative 1.5-volt input. 

A battery is connected to the see- 
ond balanced modulator stage, and 
the battery input to the first stage 
disconnected. Adjustments similar 
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Amplitude range of input functions over 
which true product is obtained 


to those described in the preceding 
paragraph are then made on the 
first balanced modulator stage. 
With both batteries disconnected, 
the 0.01-uyf shorting capacitor re- 
moved and the vtvm connected to 
the junction of the two 100-K re- 
sistors in 
the 
tuning 


the phase-detector cir- 
and 
capacitors in 


cuit, primary secondary 
the crystal 
oscillator plate circuit are adjusted 
for maximum reading on the vtvm. 
With the vtvm again connected to 
the output of the multiplier, the 
phase detector’s zero-set potentiom- 
eter is adjusted for zero reading on 
the vtvm. 

With +1.5 volts connected to 
each input channel the tuning capa- 
citors in the crystal oscillator plate 
circuit now very © slightly 
adjusted for maximum reading on 
the vtvm. Both a positive and a 
negative maximum may 
tained; the adjustments which pro- 
vide the largest absolute maximum 
correspond to the opera- 
The voltage read- 
is noted and the 
of the batteries 
reversed. The voltage reading of 
the vtvm should likewise reverse. 
Further slight readjustments in 
the tuning of the oscillator tuned 
circuits may be necessary to achieve 
equal and opposite vtvm voltage 
readings as the polarity of one of 
the batteries is reversed. 

To obtain optimum _ operat- 
ing conditions, the alignment pro- 
cedure may be repeated using the 
preceding obtained control settings 
as initial adjustments. 


are 


be ob- 


desired 
tional settings. 
ing of the vtvm 


polarity of one 
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Autocorrelation of sine wave. Stability of equipment is indicated by absence of 
discontinuity at point where machine was turned off for sixteen hours 


The balanced-modulator instan- 
taneous multiplying device may be 
employed as an element in an elec- 
tronic computer. <A_ typical ex- 
ample of such an application in a 
statistical computer is shown in 
Fig. 4, which indicates the inter- 
connections required for obtaining 
the autocorrelation of a function. 

The mathematical operation 
which a computer performs to ob- 
tain the autocorrelation of a func 
tion f(t) may be expressed as 
fof (t) f(t + c)dt 
g(t) is the autocorrelation 
function of f(t), t is the time-delay 
parameter and 7 is a constant inte- 
grating time which is large com- 
pared to the period of the lowest 
frequency component of f(t). 

During one integrating 
period T there is a fixed amount of 
delay. The multiplier forms the 
product f(t) f(t + +) which, in 
general, consists of a d-c compo- 
nent and higher frequency compo- 
nents. If 7 is large compared to 
the period of the higher frequency 
components the integrator acts as 
an averaging or smoothing device. 

For example, if the output of the 
multiplier is of the general form 
BE + Asin w,t + B sin wt +... 
the output of the integrator will be 
f.” (E A sin », + B sin wat 

dt c Bi... 

During any one integrating 
period 7 the pen recorder will fol- 
low a linear voltage whose final 
value at time T is one point of the 
autocorrelation function  corre- 
sponding to + 7, At the end of 
the integrating period the _ inte- 


@ (7) 
where 


any 


yrator timer dumps the integrator 
to zero output and a new value of 
delay + s, is set in. This will 
result in a new final value (+,) for 
the pen recorder which is a second 
point of the autocorrelation func- 
tion corresponding to tr =. After 
a sufficient number of delays have 
been set in, the final values on the 
pen recorder may be joined to form 
a curve which is the autocorrela 
tion function of f(t). 

With signals whose frequency 
components are lower than may be 
accommodated by usual recording 
means,. such as magnetic-tape re- 
corder, the balanced-modulator 
multiplier may be employed to 
the low-frequency informa- 
tion on a suitable audio-frequency 
carrier which is within the _ re- 
corder’s range. This modulation 
process may be accomplished by 
applying the low-frequency signal 
voltage functions f(t) plus a d-c 
voltage E,.. to one input of the 
multiplier and a suitable audio-fre- 
quency carrier voltage EF. sin w,t to 
the other input. The output of the 
multiplier will be the audio-fre- 
quency carrier modulated by f(t) 
since EF K ee K [{E,.. + f 
(t)] FE. sin wt. 

The preceding equation is 
mathematical relation involved in 
amplitude modulation. By adjust- 
ing F,.., the index of modulation 
may be controlled. Normally, EF, 
is made large compared to the peak 
value of f(t) and a diode detector 
is employed at the output of the 
recorder to recover the low-fre- 
quency time function. 


place 


the 
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Crucible Heat Control 





Photoelectric pyrometer setup measures temperature of small graphite crucible mounted 


between electrodes of electric furnace. Associated two-point electronic control holds 


temperature within 8 deg of 1.700 C by shorting out 


) om gp of ignitors or start- 
ers for ignitrons involves plac- 
ing the boron constituents and a 
graphite shank in a crucible for 
sintering at about 1,700 C. To 
maintain control of the quality and 
uniformity of the finished product, 
both temperature and time of the 
sintering operation must be con- 
trolled within close limits. This is ac- 
complished with the automatic fur- 
nace control circuit shown in Fig. 1. 

An optical system focuses radiant 
heat from the the 
cathode of a gas phototube con- 
nected into the control-grid circuit 
of a 6J7 pentode. 
zero temperature-indicating milli- 
ammeter in the plate circuit of this 
tube is calibrated periodically with 
an optical pyrometer. Corrections 
are made by adjusting the photo- 
tube aperture disk and the range 
and sensitivity controls. 

For sintering at 1,700 C, pane) 
controls would be set so that thy- 


crucible onto 


A suppressed- 


( 
' 


By JOHN H. SIAU 


Factory E£ 


eneral Electric Co 


nomeer, 


Tube 
Nohe 


Departmeyr 


ectady 


Operator removes heated crucible with 
tongs after power has been shut off by 


30-sec 


timer 


in control 


box cf 


furnace 


resistors in d-e circuit of reactor 


ratron V, fires at 1,600 C and pulls 
in its relay, thereby inserting R, 
in the control circuit of the 
saturable reactor and decreasing 
to the crucible. This de- 
the rate temperature 
rise, preventing overshooting. 
When the temperature reaches 
1,708 C, thyratron V, fires and pulls 
in its relay, inserting R, and de- 
creasing crucible power enough 
further that the temperature 
starts dropping. When it drops to 
1,692 C, V. blocks its relay 
opens to short out R,, increasing 
and temperature. The 
temperature thus oscillates up and 
the control tempera- 


d-c 


power 


creases of 


sO 
and 
power 
down about 
ture. 

A timer, started by an extra set 
of contacts on the relay of V,, oper- 
ates after 30 seconds and turns off 
the power. The equipment is then 
ready to begin another cycle as soon 
as a new crucible is placed between 
the electrodes. 
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Complete circuit of stabilized photoelectric 


amplifier as used for two-po‘nt control of temperature in graphite crucible 
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FIG. |-- Construction of variocap components 


FIG. 2-—Single-stage dielectric amplifier circuits using nonlinear variocaps in four ways 


Building and Using 
Dielectric Amplifiers 





Step-by-step instructions for constructing nonlinear barium-strontium-titanate capacitors 


viving power gain up to 10,000 per stage in dielectric amplifiers. Circuits include cascaded 


two-stage voltage amplifier and output stage capable of driving loudspeaker 


ONLINEAR © barium-strontium- 
oR capacitors, designated 
variocaps for convenience showed 
early promise as dielectric amplifi- 
Research various 
and 


showed 


involving 


ers, 
confizurations cir- 
this 
stable operation to be entirely pos- 
sible. Potential 
electron-tube amplifiers 
sturdiness, 


capacitor 


cuits confirmed and 


advantages over 
are com- 


pactness, freedom from 
microphonics and noise, low distor- 
high fre- 
quency of heater 


supply and practically no heat pro- 


gain, wide 


absence 


tion, power 


response, 


duction, 

A variety of forms 
sidered and _ tried 
of the small titanate 
However, the final type 
to the others, in point of con- 
venience and ease of production 
hoth the smallest and larger 
sizes, that a detailed description of 
the 


were 
fabrication 


capacitors. 


cone 


for 


is so supe- 


rior 
for 


process will be given. 
Construction of Variocaps 
The (Ba-Sr)TiO, capacitors are 
available in the form of small sheets 
*Now 


with Naval Ordnance TLabe 
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By ABRAHAM SILVERSTEIN 


National Bureau of Standards 


Washington, D 


5 inches in surface area 
They 
point 


up to 3 
and from 5 to 20 mils thick. 
will normally Curie 
at room temperature. Unless 


have a 
bare 
ceramic is requested, the sheets are 
painted on both sides by the manu- 
facturer with a special silver paint 
made of finely silver, 
thinner and constituents for 
After drying, the 
fired at about 
binder is 


divided 
plastic, 
a vitreous binder. 
painted ceramic is 
1300 F. The plastic 
driven off, while the silver and glass 
constituents form a combination 
having nearly the conductivity of 
silver but vitreous enough to ad- 
here firmly to the titanate ceramic. 
In this form, the silver electrode 
will take solder, but if the molten 
is kept in contact with the 
more than a few sec- 


solder 
electrode for 
onds the silver is likely to go into 
solution with the lead and _ tin, 
leaving the ceramic bare. 

There is available a plastic-cored 


solder consisting of lead and tin 
with about 4 percent of silver. The 
silver admixture appears to reduce 
the the 
trode. 


tendency to dissolve elec- 
materials, It 


them 


These are the raw 
remains to fabricate into a 
useful form. 

A round head 0-80 brass screw is 
fitted to a tapped mandrel, secured 
with a lock nut as in Fig. 1A and 
turned down in a lathe so that the 
slot is removed from the head and 
a flat plane is left, with no burrs. 

The screw is placed in a body-size 
hole in a piece of Bakelite, 
other poor conductor of heat. 


wood or 
Then, 
using a small pointed iron, the flat 
tinned lightly, taking 
care not to solder the thread below. 

A silvered sheet of ceramic 
capacitor is placed on a flat, slightly 
vielding few 
sheets of paper on a table. Then, 
by pressure with a backed single- 
edge razor blade, the sheet is cut 
into strips and then into 2-mm 
squares. A ceramic square is 
placed on the tinned top 
which has been swabbed with a 


surface is 


surface such as a 


screw 
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Top and bottom views of cascaded two-stage dielectric amplijier. with 6AQ5 carrier-source oscillator at right end of chassis. Arrows 
point to the variocaps under the chassis. Extra input and output term nals and controls are provided here for exper mentcl purposes 


solution of rosin in alcohol. Now, 
placing a dry soldering iron under 
top, a flat toothpick is 
placed on the ceramic as in 
1B. When the 


ceramic 


the screw 
Fig. 
solder melts, the 
and 
until the 


silver has been thoroughly wetted 


square is worked to 


fro on the screwhead 
by the solder and the square slides 
with friction against the 
The square is then brought to the 
center of the 
iron is removed 


bra Ss. 


screwhead and the 


while pressure is 


maintained on the ceramic. When 


cooled, the 


ceramic is firmly. at- 
A toothpick i 


conductor of 


tached to the brass. 


used beeause a good 
heat would shatter the ceramic. 
The screw is again placed in the 


locknut 


into a 


mandrel, secured with a 
and the 
lathe or fastened to a small motor 
shaft. (A drill 


here.) Using a 


assembly is. put 


press was used 


small flat file with 


smooth edees, the thickness of the 


brass head is reduced from below 


by placing the smooth edge of the 
screw thread and 
with the cutting 
ide of the 


file against the 
lirhtly 
against the under 


pressing 
edge 


screwhead but stopping before the 
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Then, 
2/0 at first 
by a light slab of plastic, 
the head itself 
are worn down at the sides by light 
strokes from the top down to 
the mandrel until a 
Fig. 1C is achieved. 
It the 
paper is used to finish the shaping, 


with 
backed 


ceramic is” reached. 
sandpaper (No, 
wood or 
and the capacitor 
vard 
shape as in 


finest grade of abrasive 


the brass and ceramic look pe) 
fectly 


power microscope. The brass-silver 


polished under a medium 


ceramic junction shows no discon- 


tinuity and no evidence of the 


solder laver can be This 


method of mounting appears to 
damp out all traces of piezoelectric 
resonances, The conduction of heat 
from the better 


through a soldered lead. 


ceramic is than 

The essence of the technique is 
that light, 
plied to the metal-cerami¢ 
A rigid would 
-oft brass and shatter the ceramic. 
drill 
have 
about 4 
oldering of 
takes 


vielding tools are ap- 


junction, 


erinder seize the 


Using a vertical press, 


mounted capacitors been 


turned down in minutes. 


The actnal silvered 


ceramic to brass about 5 


seconds of working time. 

In vhf applications, the capacitor 
screws are inserted in tapped posts 
of ceramic terminal strips. Contact 
to the upper electrode is made by 
spring tension from an adjacent 
post as in Fig. 1D. Areing 
the electrodes through air has been 
dab of 


the 


between 
eliminated by putting a 
plastic over 
pring-screw junction. 


vinyl carbazole 


Thin Capacitors 


For use in the dielectric ampli- 
extra- 
thick 
veral 
The 


fier to be described, some 
sensitive capacitors 2.5 mils 
sizes up to si 


were made in 


thousand micromicrofarads. 


ceramic ground down from 
thicker stock 
vrind quartz crystal wafers to fre- 


The 


percent 


was 
in equipment used to 


quency. mean sensitivity 
change in 


per volt. Special 


was 
capacitance 
precautions were 
required in selecting and silvering 
the wafers, but the 


cedure 


mounting pro- 
same as for 
that 
was 
vas done because of 


was much the 
the thicker 
rounding of 
omitted. This 


‘ 


material 
the finished 


except 
unit 


he larger values of capacitance 
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required (over 2,000 wf). 

The basic variocap circuit, shown 
in Fig. 2A, involves using the vario- 
part of a resonant tank 
circuit. Signal voltage applied to 
the variocap serves to shift the 
resonant frequency. The response 
of the tank circuit to a fixed-fre- 
quency carrier source then changes 
by a greater voltage than that of 
the signal. 


cap as 


Variocap Circuits 


This circuit finds particular use- 
fulness in applications where the 
source impedance is too large for 
high-Q and too 
low for parallel resonance, Capaci- 
tor C, is generally kept consider- 
ably smaller than C. When detuned 
slightly from the resonant fre- 
quency of LC, the inductive im- 
pedance is opposed by the capaci- 
tive impedance of C, and a voltage 
step-up is achieved across LC at ap- 
proximately the frequency of the 
LC combination. The exact value of 
C, is a compromise between voltage 
step-up required and degree of de- 
coupling from source desired. 

The development the 
circuit of Fig. 2B, in which a single 
variocap is modulated in a resonant 
circuit. The was a 
simple tickler-coil oscillator using 
a 6AQ5. The output was tunable be- 
tween 1 and 3 me and output volt- 
age was variable between 5 and 150 
volts. The 2.5-mil variocap used had 
a mean sensitivity of 4-nercent 
change in capacitance per volt over 
the useful range. The correspond- 
ing frequency change in a resonant 
circuit was therefore about }-per- 
cent per volt. The coil and canaci- 
tor in combination had a Q of 50. 

Calculation that for a 
carrier level of 1 volt at resonance, 
a voltage gain of about 0.1 may be 
expected if the circuit is detuned 
to the steepest part of the reson- 
ance Doubling the carrier 
should double the voltawe gain and 
such was actually the case when the 
carrier was kept than 
15 volts rms for the 2.5-mil vario- 
Beyond this value, the in- 
carrier voltage vielded 
gain because the 
wide swings of carrier were run- 
ning into the flatter portions of the 
capacitance-vs-bias curve and 


series resonance 


next was 


‘arrier source 


shows 


curve. 


less about 


caps 
crease in 
no increase in 
he- 
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yond the bias voltage. Also, the loss 
tangent probably increased with 
amplitude, thereby lowering the Q. 

While the exact voltage gain 
varied with the particular vario- 
cap used, the usual peak gain was 
only about 1.5 for the circuit of 
Fig. 2B. The circuit modification of 
Fig. 2C was therefore tried next. 
Here the carrier voltage is divided 
between two equal variocaps in 
series and the signal applied to 
the parallel combination. The ap- 
plied carrier can now be increased 
to twice that of the first 
doubling of voltage 
achieved. 


case. A 
gain is 


In Fig. 2D, four variocaps are 
again in series to the carrier volt- 
age but in parallel for the signal 
voltage. The principle cannot be 
extended indefinitely since the loss 
in the chokes or resistors used to 
separate the carrier from the 
signal would limit the gain. 

Considering the direct voltage 
amplification, it might appear that 
the gain per stage is very moderate 
unless at least four thin variocaps 
are placed in series. A calculation 
of the power gain, however, shows 
that whether a single variocap is 
used or several are stacked, the 
power gain is high. For a 2.7-me 
carrier frequency and a_ 100-cps 
signal frequency the gain is over 
10,000. The power gain arises from 
the fact that the variocaps have a 
high impedance to the signal fre- 
quencies and a relatively low output 
impedance the much 
higher carrier frequency. For very 
low signal frequencies the power 
gain 
limit. 


because of 


without 
Noise is very low, an ad- 
vantange over the transistor 


appears to increase 


Characteristics 


A number of basic properties of 
the amplifier 
stated: 


dielectric may be 
(1) The higher the carrier fre- 
given output im- 
pedance the greater the power gain, 
since the ratio of signal input im- 
pedance to r-f output impedance is 
increased. The input choke can be 
more efficient when the ratio of 
carrier to signal frequency is high. 

(2) If the dielectric is subdivided 
into series elements for the carrier 
while the input signal is applied in 


quency for a 


parallel, the voltage gain will in- 
crease but the power gain is not 
changed since the input admittance 
is correspondingly increased. 

(3) Thinness of variocaps is not 
an aid to gain since by applying 
the larger permissible carrier volt- 
age to thick capacitors, the same 
gain can be realized as with sensi- 
tive, thin capacitors, However, the 
smaller the total thickness of the 
resonant variocap, the lower the 
optimum carrier voltage and car- 
rier power consumption. 

(4) For a power-output stage 
where the desired voltage swing 
is larger, the total dielectric thick- 
should be larger so that a 
carrier about three times the out- 
put signal may be used. Several 
thin variocaps in series’ are 
superior to a single thicker vario- 
cap of equivalent capacitance, since 
the heat conduction from the di- 
electric is greater. 


ness 


Cascaded Dielectric Amplifier 


After construction of the single- 
stage dielectric amplifier, the two- 
stage voltage amplifier of Fig. 3A 
was built using the same principles. 
For experimental reasons the bias, 
C and L were made variable. The 
resonant slug- 
tuned solenoids having 85 turns of 
No. 30 enameled silk-covered wire 
on a 4-inch ceramic coil form. This 
gave an inductance of between 
0.030 and 0.045 mh with a Q of 150 
at 5 me with 30 uuf, and 105 at 
2 me with 150 uuf. Maximum gain 
was achieved with about 60 volts 
bias and a carrier of 40 volts rms 
across variocaps. 

When 
gain is 


inductances were 


compactness with good 
most important, it would 
be best to use fixed universal wound 
coils in polyiron Then if 
variocaps and closely 
matched, the stages may be aligned 
with small adjustments at 
little cost in gain. 

When the 
was increased by decreasing the 
tank the amplifier 
broke into oscillation at about 20 
ke, which is the resonant frequency 
of the 35-mh chokes with the input 
capacitance of the stage. 
This constituted a dielectric oscilla- 
tor. the im- 
pedance remedied the condition. 


shells. 
coils are 
bias 
oscillator impedance 


capacitance, 


second 


Decreasing oscillator 
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(A) TWO-STAGE DIELECTRIC AMPLIFIER 


| inser 


————————————— 





(C) DIELECTRIC POWER AMPLIFIER 


(0) FEEDBACK CIRCUIT 








FIG. 3—Examples of dielectric voltage and power amplifier circuits using carrier sources. These circuit techniques are also adaptable 
to the small capacitance value used in vhf {-m oscillators. Mathematical derivations and further details are given in the original NBS 
reports by the author, 13.4-74R and 13.4-102R, available from the NBS Technical Reports Section 


A dielectric power-output stage 
capable of driving a loudspeaker 
was constructed next. The circuits 
if Fig. 2 are not adapted to driving 
a loudspeaker because the output 
energy is dissipated in heating the 
load resistor. If a high-inductance 
transformer with resistive load 
were substituted for the resistor, 
the load would be determined by 
the resistor for audio frequencies, 
but for very low frequencies and 
direct current the transformer 
would be a short. Unlike vacuum- 
tube stages, this is not permissible 
in the dielectric amplifier since the 
energy lost in d-c flow would de- 
stroy the Q and hence the amplifi- 
eation of the stage. This condition 
can be avoided by using the R-C 
limiter for direct current, as shown 
in Fig. 3B. 

Caleulation shows an interesting 
property. If L/C Yr and r R, 
then the combination will be in- 
distinguishable at all frequencies 
from a resistor of value r, at least 
ideally. These proportions are at- 
tainable with L 10 henrys, C 
0.1 uf 10,000 ohms. In 
practice r may be increased up to 
the point peak clipping 
begins, in order to limit d-c flow as 
much as possible. 


and 7 


where 


These ideas 
in the power 
which has 
stacked in 
dissipation. 

The optimum loading of a dielec- 
tric amplifier differs from 
most sources because the load drops 
not only the r-f output voltage but 
also the degree of modulation since 
this is dependent on Q. Calculation 


were incorporated 
Fig. 30, 


variocaps 


stage of 
thin 


series for 


four 


better heat 


stage 
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shows the optimum load resistance 
to be three times that of the 
source. 


Feedback 


Positive feedback may be 
achieved in a single stage of dielec- 
tric amplifier using only R-C com- 
ponents. With increase in £f, the 
portion of output voltage fed back, 
there will be an increase in gain, 
at least for the peak frequency. 
When the feedback voltage equals 
the input the amplifier will oscillate 
at the peak frequency. However, 
of the low voltage gain, 
feedback is more conveniently 
achieved with a transformer. 

Negative feedback can be ap- 
plied to any degree without oscilla- 
tion, cumulative 
shifts do not reverse the phase of 
the 

It would be an advantage if the 
amplifier had 
feedback for signal frequencies and 
negative feedback for 
frequencies 
Figure 3D 
which a 


because 


providing phase 


output signal. 


dielectric positive 
very low 


and direct potentials. 


illustrates a circuit in 
transformer winding 
gives limited positive feedback in 
series with the signal input, while 
the d-c 


limiter is used to provide negative 


the entire voltage 


aCTOSS 


feedback for counteracting drift 


Phase Considerations 


The output phase of a dielectric 
amplifier stage is 
three 


carrier is 


determined by 
Whether the 
below reso- 
The 
polarity of the rectifier used to de- 
tect 
The polarity of the bias voltage on 


factors: (1) 

above or 
nance of the tank circuit; (2) 
modulation; (3) 


the carrier 


the variocaps. It follows that B will 
be reversed by a reversal of any of 
these factors, 

The oscillations encountered in 
the circuit of Fig. 3A_ illustrate 
a different kind of feedback, 
in that no signal frequency 
component is fed back. If the first 
and second stages are tuned to 
opposite sides of resonance (the 
diode polarity is immaterial), posi- 
tive feedback results across the 
common r-f impedance in the 
carrier source. A rise in carrier 
current due to a signal in the 
second stage will reinforce a cor- 
responding drop in the output of 
the first. The degenerative rise in 
‘arrier voltage due to the drop in 
the first stage will not be so large 
as the first effect because of the 
lower amplitude. 

A small capacitor may be placed 
in series with the oscillator output 
to increase the impedance. 

The titanate dielectric used in all 
the amplifier work was Gulton No 
87-12, a (Ba-Sr) TiO, ceramic hav- 
ing a broad Curie point at room 
temperature. With no attempt at 
temperature stabilization, the am- 
plifiers run for hours without re- 
quiring retuning. 

A leveling of temperature re- 
sponse could be achieved by placing 
in parallel two variocaps, one with 
a Curie point above and the other 
below the intended temperature. 
Such a plan might be sufficient for 
some Where 


applications. larger 


variations are expected, an opera- 
ting temperature could be chosen 
above the highest ambient tempera- 
ture expected, and maintained with 
a heater-thermostat 


arrangement. 
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Magnetic Recording for 





Tape transport mechanism and associated units mounted in truck. Voice channel is provided for commentary on changing road and test 
conditions, so that any section of resulting tape recording can be readily identified 


Six erystal-pickup or bridge-type accelerometer channels plus voice and timing channels 
are recorded simultaneously on half-inch magnetic tape during performance tests of mili- 
tary vehicles on rough terrain. Use of f-m carrier recording system for data and ruggedized 


low-flutter tape transport make equipment immune to road shock 


work on the behavior of the stored information many times. are present in the reproduced sig- 
vehicles and of the electronic equip Magnetic recording seems suit- nal which are due to imperfections 
ment installed in such vehicles dui able for such applications. How in the tape coating. Finally, the 
ing road tests can be greatly simp ever, conventional audio recorders recorders will not perform. satis- 
lified, facilitated and eccnomized by have several deficiencies for record factorily while being subjected to 
the use of suitable recording equip ing of stress, strain, shock and extreme shock and vibration. 
ment. Such equipment should’ vibration. Few will record signals The first three deficiencies can be 
record the signals picked up by at a frequency as low as 20 cps and — eliminated by use of an f-m carrier 


cea AL RESEARCH and test capable of faithfully reproducing phase shift. Amplitude variations 


mechanical-electrical transducers, none will record zero cps. Faithful recording system, and the fourth 
should be undisturbed by external recording of complex waves is im- can be overcome by a ruggedized, 
shock and vibration and should be possible because of appreciable  low-flutter tape transport mechan 
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FIG. |.-Block diagram of eight-channel magnetic tape 











FIG. 2—-Arrangement of 











eproducing equipment used at laboratory 


By G. K. GUTTWEIN and J. M. LESLIE, Jr. 


Signal Corps 
Fort Mo 


Engineering Laborato 


mouth, New Jersey 


ism. Under these conditions mag- 
netic tape recording becomes suit- 
able for vehicular research and test 
work. 

Since a need for such equipment 
Aberdeen 
Ground and the Signal Corps En- 


existed at the Proving 


gineering Laboratories needed a 


multichannel recorder tailored to 
the requirements of vehicular re- 
search and test work, the develop- 
ment of 


such equipment was 
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fyiper Corporatio 
Redwood City. California 


The development, de 
sign work 
carried out by Ampex Corp. under 


initiated, 
and construction was 
Signal Corps contract. 

The recording portion of the 
equipment, shown in Fig. 1, 
multiple tracks on half-inch mag- 


uses 


netic tape and is capable of record 
ing eight channels simultaneously. 
Six data-recording channels utilize 
an f-m carrier system and have a 
frequency response from 0 to 1,000 


cps. The seventh channel is a direct 
high-frequency bias recording chan 
nel with response from 100 to 
10,000 eps for voice recording. The 
eighth channel records automatic- 
ally a tuning-fork timing signal 
The 
minutes of continuous recording at 


a tape speed of 30 inches per second 


recorder provides up to 15 


Typical Data 


Each data-recording channel! is 
designed to accommodate the two 
types of pickups most widely used 
as mechanical-electrical ‘transduc 
ers: (1) high-impedance self-gen 
erating pickups, particularly piezo 
electric 
impedance, bridge-type transducers 
which require the supply of ex 
ternal carrier power, like wire 
strain gages, mutual inductance 
gages and accelerometers based on 
the strain-gage principle. The sig- 
nal from each channel is amplified 
and fed to an f-m modulator. The 
carrier frequency modulated by the 
input signal is then coupled direct], 
to the record head. 

Channel 7 accommodates a high 
impedance microphone or 
similar pickup device. 

Channel 8 is a timing channel 
which records automatically a 60- 
cps waveform on the tape. The 
same 60-cps amplified 
and used to drive the motor on the 


accelerometers; (2) low 


other 


source is 


tape transport mechanism 


The eight record heads are ar 
ranged in two equal stacks, with 
the head that 
channel 1 is at bottom right, chan 
left—then finally, 
channel 7 at top right and channel & 


left. The head 


eight separate 


cores interlaced so 


nel 2 at bottom 
assembly 
0.044-inch 
tracks on half-inch tape simultan 


at top 


records 


separation between 
the tape is 0.020 inch 


interlaced so as to 


eously; the 
tracks on 
The 
provide the 


heads are 


additional space re 
quired for winding the coils about 
the head cores. 


Two power supplies are available 
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Reproducing 




















FIG. 3—Two-channel analyzer employed for detailed analysis of recording 
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for the recorder. One operates 
from 115 volts 60 cps and the other 
from 24 volts d-c. Size and weight 
of all recording units are kept as 
small as possible. One stringent 
requirement was imposed by the 
fact that all units must pass 
through the manhole in a tank. 


Reproducing Equipment 


The reproducer also uses a hori- 
zontally-mounted tape transport 
mechanism, along with eight sepa- 
rate data-extracting channels ar- 
ranged as in Fig. 2. 

The reproducer head assembly is 
basically identical to the record 
head assembly, except for the addi- 
tion of a full-track erase head for 
erasing the signals from all chan- 
nels simultaneously when desired. 

For channels 1 through 6, the 
voltage from the playback head of 
each channel is fed through a series 
of amplifier-limiter stages to elim- 
inate amplitude variations from the 
frequency-modulated carrier volt- 
age. The carrier is then demodu- 
lated, filtered, amplified and fed to 
the output connector of the respec- 
tive data channel. 

Channels 7 and & have identical 
voltage ampiifier, equalizer and 
power amplifier circuits. 

The playback speed can be equal 
to one-third, or one-tenth that of 
the recorder. Therefore, recorded 
phenomena can be decreased in 
frequency by one-third or one- 
tenth if desired. In this manner, 
frequencies from 0 to 1,000 eps can 
be reproduced on a standard ink 
recorder. 

Another means for facilitating 
the evaluation and analysis of the 
recorded data is the analyzer, 
shown in Fig. 3. This consists of a 
second tape transport mechanism 
having associated recording and 
playback amplifiers and handling 4- 
inch wide tape. The analyzer can 
record and play back two channels 
simultaneously. The tape can be 
formed into a loop, if desired, to 
provide continuous repetition of a 
recorded interval of up to 3 seconds 
without cutting the original master 
tape. One of the two analyzer chan- 
nels can record the signal from 
any one of the six reproducer data 
channels. The second = analyzer 
channel can record either the voice 
or timing channel signal from the 
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FIG. 4——-Circuit used in each of the six {-m recording channels of vehicular research recording equipment shown in photographs 


reproducer for purposes of the test. 


Recording Circuits 


The circuit used in each of the 
six data-recording channels is 
shown in Fig. 4, with the selector 
switch set for the bridge position 
for 0.1- to 2-volt input sensitivity. 
If the switch were rotated one posi- 
tion the 
would be increased so as to accom- 
modate 0.001- to 0.1-volt 
signals. 


clockwise, sensitivity 


input 


The circuit operation can best be 
described by starting at the multi- 
vibrator. This is of balanced de- 
sign and would have a free-running 
frequency of approximately 3 kc if 
the grid resistors were returned di- 
rectly to the cathodes. However, 
the grid resistors are connected to 
a point which is approximately 30 
volts the 
cathodes; this raises the free-run- 
ning frequency to 10 ke. If the 
biasing voltage is varied in ampli- 
tude from 0 to 60 volts, the fre- 
quency will increase linearly from 
8 ke to 17 ke. A modulating signal 
of 30-volt peak amplitude super- 
imposed upon a fixed 30-volt posi- 
tive bias will cause a 70-percent 
peak deviation of the multivibrator 


positive in respect to 
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carrier frequency, for example. 

In practice, the multivibrator is 
operated at 35-percent peak devia- 
tion which is arbitrarily defined as 
100-percent modulation; this is to 
allow an overload safety factor of 2. 
The neon level indicator flashes 
when the modulating signal reaches 
the 100-percent value. 

In the bridge position shown, the 
amplitude-modulated carrier wave- 
form from the pickup device is fed 
through the selector switch to 
amplifier stages V, and V, The 
signal at the plate of V, is a 5-ke 
carrier amplitude-modulated by the 
the 
transducer were perfectly balanced, 


data signal; if bridge-type 


a data signal of either polarity 
would cause an increase of the 5-ke 
voltage here, but of opposite phases 
for each of the polarities. 
Advantage is taken of the phase 
of the 5-ke carrier coming from 
the transducer to obtain sensing as 
to polarity of the data signal 

The signal from the plate of V 
is mixed with an unmodulated 5-ke 
at the input of V,, 
hence this tube receives a signal 
which adds to or subtracts from the 
5-ke bias voltage; C, and R, form a 
phase correction circuit. 


two 


bias voltage 


The signal from V, is demodu- 
half-wave rectifier V,, 
whose output is coupled by cathode 
follower V., to a low-pass filter 
which passes only the desired data 
signal. The data signal then modu- 
the multivibrator. 

In the crystal position, the shunt- 
ing impedance across the pickup 
device is greater than 100 megohms 
by virtue of pentode cathode fol- 
lower V,. In this manner the low- 
frequency response of piezoelectric 
pickup devices is extended down to 
The signal 
from the cathode follower is ampli- 
fied by V., V, and V,, and then 
the multivibrator by 
follower Vay. 

One of the major design consid- 


lated by 


lates 


a few cycles per second. 


coupled to 
cathode 


erations of this amplifier was main- 
taining flat response down to 2 eps. 
Both and bypass 
capacitors were eliminated and re- 
sistor voltage dividers used in their 


place. 


screen cathode 


In the case of V, the screen- 
to-cathode voltage was stabilized by 
use of a neon bulb. 

The 5-ke master oscillator that 
feeds to each of the six f-m chan- 
nels is a Wien bridge circuit having 
low distortion and constant output 
amplitude. Low output impedance 
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Recorder head assembly, showing staggered arrangement of the eight recording heads 


is provided by a cathode follower. 

The 60-cps timing signal, which 
also serves as the frequency used 
to drive the capstan drive motor on 
mechanism, is 
generated and amplified in the cir 
The tuning fork 
oscillator consists of a 360-cps tun- 
ing fork, with V,, applying the 
necessary gain around the loop to 
Tube V., with 
the assistance of yrid current flow 


the tape transport 


cuit of Fig. 5 


sustain oscillations 


of V,,, limits the amplitude of oscil- 
the proper value. The 
free-running frequency of multi- 
vibrator V, is slightly lower than 
60 eps; it is locked at 60 cps by the 
tuning fork oscillator. The push- 
pull output of the multivibrator is 
amplified by V,, V. and V 


lations to 


Tape Transport Mechanism 


the 
conven- 


The basic layout of 
transport mechanism is 
tional, in that the recording heads 
located between a_ flywheel- 
loaded idler and the capstan shaft. 
A rubber-tired the 
tape against the capstan. 

Since shock and vibration tend to 
affect the velocity of moving parts, 
careful design and precise mechan 
ical work were necessary to mini 
interferences. A_ rela 
tively high tape speed of 30 inches 


tape 


are 


idler presses 


mize such 
per second is used to provide high 
flywheel inertia with small flywheel 
mass. For the same reason, a high- 
speed motor is employed for driving 
the capstan. The number of rotat 
ing parts is kept to a 
The center of gravity of all fly 


minimum, 


wheels is located near bearings to 
minimize the bending of the shafts. 
The main construction element is 
a rigid, cast aluminum top plate. 
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The heads and all rotating parts are 
Only one 


hysteresis- 


mounted to the top plate. 
motor is employed, a 
type synchronpus motor to which 
the capstan is directly attached. 
The takeup reel is driven by means 
of a friction clutch. 
ment operates with a minimum of 


This arrange- 
power. No facilities exist for re- 
winding the tape, since this can be 
done on the reproducer. 


Reproducer 


The top plate which carries the 
entire drive system is attached to 
the cabinet by means of vibration 
mounts which are located in the 
horizontal plane of the center of 
gravity of the top plate. Soft air- 
damped rubber mounts provide a 
high degree of vibration insulation 
and have satisfactory shock char- 
acteristics because of their damp- 
ing action on rough terrain. 


The reproducer tape transport 
inechanism is an Ampex model 300 
in which a three-step pulley ar- 
rangement is incorporated between 
the capstan drive motor and the 
shaft to give playback 

30, 10 or 3 inches per 


capstan 
speeds of 
second, 

Due to the three-speed drive, the 
carrier frequency at the input of 
the playback amplifier circuit in 
Fig. 6 is either 10 ke (same as re- 
corded), 3.3 ke or 1 ke. 


Demodulator 


The output voltaye from the play- 
back head is amplified and clipped 
severely in a amplifier- 
limiter stages extending from V, 
through V,,. The waveform at the 
junction of diodes V,, and V 
square wave having extremely fast 
rise and decay times and 
frequency-modulated with the orig- 
inal pickup data. The waveform is 
then differentiated by C, and R,. 
The differentiated output is fed 
through a split-load phase inverter 
V,... Its push-pull output is rectified 
by a full-wave rectifier using diodes 
V,, and V,. Across R, appears a 
series of identical positive pulses 
whose repetition rate varies in ex- 
act accordance with that of the 
of the carrier. This 
waveform is coupled by cathode fol- 
lower V,, to a low-pass filter which 
removes the carrier components. 

This type of demodulator system 
has the advantage of being linear 
from 800 cps to over 20,000 eps. 


series of 


isa 


being 


modulation 




















FIG. 5—Method of using tuning fork to generaie precise 60-cps power for capstan 
drive motor and for timing purposes during analysis of the tape recordings 
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FIG. 6—-Playback amplifier and demodulator for f-m channels. 


Three filter 
provided, each 
speed; the cutoff frequencies are 


cutoff 


one for 


frequencies 
are tape 
1,000 cps, 333 eps and 100 cps. The 
output of the filter is direct-coupled 
to phase inverter V,, which in turn 
the output 
direct-coupled 


is fed to connector 
through 


cathode 


push-pull 
and V,. A 
constant voltage drop is maintained 
and the 
respective grids of V,. and V,, with 
NE-2 bulbs. The push-pull 
output stage is capable of driving 


followers V,, 
between the plates of V 
neon 
an ink recorder to full deflection. 


The 


for the analyzer is standard except 


tape transport mechanism 
for a disabling switch for the re 
30 that loop 


operation is quickly obtainable 


wind and takeup motors 


The analyzer provides two chan- 
nels. One channel is 
that of the 
VOICE 


similar to 
recorder reprod cer 
that the 


amplifier can 


track, except con- 


stant-current receive 
a signal from either the reproducer 
voice or timing channel. The second 
analyzer channel is for f-m record- 
the frequency-modu- 
lated carrier from any one of the 
f-m 


ing whereby 


six reproducer channels can 
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be recorded upon the tape by cou- 
pling to the analyzer record head 
with a The 
analyzer playback circuit for the 
f-m the that 


cathode follower. 


channel is 
shown in Fig. 6. 


Same as 


Applications 


An example of the 
tained in using the equipment is 
shown in Fig. 7. 
an ink recorder chart pertaining to 
an investigation of electronic equip- 
ment mounted in a 23 ton 
truck. The accelerations encount- 
ered were recorded while the vehicle 


results ob- 


This is a copy of 


6x6 


was running over a test course con- 
The 


peak accelerations can be obtained 


taining single corrugations. 
from the top graph, but considera- 
bly more information is rendered by 
a frequency analysis which shows 
the acceleration amplitudes at dif- 
is a tedious 
work 
out a graphical analysis based on 
chart; the 
equipment enables the operator to 
this work much 
quickly and economically by electri- 
the 


ferent frequencies. It 


and time-consuming job to 


the paper recording 


perform more 


cal means, since information 


A separate channel) amplifies voice and timing signals 


stored on the tape can be repeated 
over and over again. This is one 
of the most valuable features 
offered by the magnetic recording 
system. 

To make this frequency analysis, 
the reproducer was connected to a 
bandpass filter which was followed 
by the ink recorder. The same sec- 
tion of the magnetic tape was re- 
peatedly played back through the 
filter. The pass band was varied to 
desired limits and the output of the 
filter was recorded on a paper chart. 
The reproducer was operated at 
one-tenth of normal tape speed for 
this analysis. 

The magnetic recorder equipment 
adaptable 


is easily to computing 


machinery and can also be 


statistical 


em- 


loved for evaluations, 


| 
for which 


pulse counters in con 
with 
inators have already been used suc- 
cessfully. 


The equipment has been used so 


nection amplitude discrim 


far in investigations pertaining to 
tanks, trucks 
, 


railroad cars and guided 


weapon carriers, 
missiles 
and has proven itself as a tool of 


great value. 
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FIG. 1--How r-f generator frequency tracks cosmotron’s magnetic field. Desired frequency vs field strength characteristic (A) is achieved 
by using voltage analog of magnetic field-sirength variation to control oscillator tuning current 


Generating R-F Power 


ROTONS ARE ACCELERATED in the maintain a constant orbit radius as 
Pvvvmctron to energy levels in the beam is accelerated, the fre- 
the billion electron volt range quency of the accelerating voltage 
by a radio-frequency voltage im- must increase from the initial 
pressed across an insulated gap in value of 370 ke to 4,200 ke during 
the ferrite-loaded accelerating cav- the one-second magnet pulse. Over 
ity of the vacuum chamber. To the entire 11-to-1 frequency range, 





HOW THE COSMOTRON WORKS 


Positive atomic particles—protons—trom the Van de Graaff generator in the fore- 
ground, enter the cosmotron at energy levels above three million electron volts. The 
magnetic field of the cosmotron forces the protons to travel in a circular orbit around 
the doughnut-shaped vacuum chamber. During the one-second accelerating pulse, the 
protons make more than three million trips around the circle 

Each time the proton cloud passes the cosmotron’s accelerating gap, it receives a 
kick from che r-f accelerating system that adds about 800 electron-volts to the energy 
of the protons. Since the speed of the protons increases with each trip around the 
circle, the frequency of the r-f generator must increase accordingly so that the kicks 
are delivered at the proper time 

When the protons have attained energy levels in the billion electron volt region, a 
target is rapidly inserted in the vacuum chamber. The atomic fragments that are pro 
duced when the high-energy protons collide with target atoms are studied for clues to 
the nuclear structure of the atom 











a minimum gap voltage of 1,800 
volts peak must be maintained. At 
every instant during the magnet 
pulse, the frequency of this voltage 
must be a predetermined function 
of the magnet field. Frequency 
errors greater than about 0.2 per- 
cent result in loss of beam due to 
excessive radius changes. Smaller 
frequency errors that recur at a 
rapid rate can excite undesirable 
phase oscillations in the beam. As 
little as 0.005-percent frequency 
modulation can result in total beam 
loss if it recurs at a rapid rate 


Frequency-Control System 


The correct frequency of the ac- 
celerating voltage in the cosmotron 
is given by 
f = 4.034 * 10° x B (B? + 0.1171) 
where f is the frequency in me and 
B is the field in the magnet gap in 
webers per sq meter. This function 
is plotted in Fig. 1A. Because the 
field in the cosmotron is not repro- 
duced exactly from pulse to pulse, 
it is necessary to tailor the fre- 
quency sweep individually for each 
pulse, 

The oscillator employs a version 
of the series-tuned Colpitts or 
Clapp circuit in which the usual 
air-core tank inductor is replaced 
by a coil wound on a saturable core 
made of manganese-zine ferrite 
Permeability tuning is  accom- 
plished by varying the current in a 
saturating winding on the core. 
The measured frequency-vs-current 
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Radio-frequency field accelerates proton beam to energy level of cosmic rays; r-f gener- 


ator sweeps 1]-to-1 frequency range during one-second magnet pulse while maintaining 


a minimum potential of 1,800 volts across ferrite-loaded gap 


By E. J. ROGERS and M. 


Brookhaven National Laborat 
Upton, New York 


PLOTKIN 





for 3-BEV Accelerator 


characteristic of 
shown in Fig. 1B. 


the oscillator is 


Integrator Circuit 


A pickup coil in the magnet gap 
delivers a voltage proportional to 
the rate of change of the magnetic 
field, dB/dt. 
of this signal yields a voltage that 
is proportional to the magnetic 
field B at any instant during the 
magnet pulse. 


Electronic integration 


The control-current 
function required in the oscillator- 
core saturating winding to produce 
the desired frequency-to-field rela- 
tionship may be obtained graph- 
ically by eliminating the frequency 
parameter between Fig. 1A and 1B. 
The resulting curve, shown in Fig. 
1C, gives the relationship between 
the output voltage of the integrator 
and the current in the 
oscillator-core saturating winding 


control 


A nonlinear resistance network, 
vhose voltage-transfer characteris- 
tic is a close approximation to Fig. 
1C, is connected to the output of the 
integrator. The output voltage of 
network is therefore 
tional to the required oscillator- 
core saturating current. This volt- 
age drives an amplifier that has a 
large output-current to input-volt- 
age feedback, producing a saturat- 
ing current that is an accurate 
replica of the output voltage of the 
nonlinear network. The output fre- 
quency of the oscillator is thus con- 
trolled by the instantaneous value 
of the magnetic field during the 


this propor- 
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entire one-second magnet pulse. 
Figure 2 is a block diagram of the 
frequency-control system. 

The pickup coil in the cosmotron 
magnet has 12 
quadrant, six 


face. 


turns per 


turns on 


magnet 
pole 
The windings are of plastic- 
insulated 


each 


wire contained within a 


copper tube that serves as a Fara- 
day shield. A shielded-pair trans- 
mission line carries the Faraday 
shield and the ends of the pickup 
coil to the control room. The only 
external ground in the system is 
vhere this line is connected to the 
integrator Here 


input connector. 














FIG. 2-—Block diagram of frequency-control system illustrates how feedback from 
cosmotron magnet controls r-f generator frequency 
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FIG. 3—Integrator and electronic switch provide voltage analog of magnetic field 
strength variation. Integrator uses Miller feedback circuit with d-c amplifier 





the integrator chassis, the shield 
and the positive side of the shielded 
line are grounded. The output sig- 
nal from the pickup coil has a value 
300 volts during most 
of the magnet pulse. The voltage 
drops off somewhat toward the end 
of the pulse when the iron in the 


of about 


maynet begins to saturate. 

The integrator and its associated 
electronic switch shown 
matically in Fig. 3. To obtain good 
linearity, the integrator time con- 
stant was made as long as prac- 
ticable. Direct-current leakage 
considerations and the highest 
capacitance available in a polysty- 
rene-film capacitor limit integrator 
and capacitance to 11 
meyohms and 0.1 yf respectively. 
These components, used in a Miller 
feedback inteyrator circuit 
porating a d-c amplifier with a gain 
of 500, comprise an_ integrator 
with an effective time constant of 


are sche- 


resistance 


inco! 


550 seconds. 


Rast asa so 











FIG. 4--Diode network converts voltage 
wave'orm from integra.or to correspond 
ing oscillator control signal 


The signal 


reaches 


inteyrator 
peak 
end of 


output 
its value of +300 
volts at the the magnet 
pulse, A pair of triodes connected 
in series with their junction tied to 
the tap between the 1-megohm and 
10-megohm the inte- 
grator resistor turn the integrator 
on off. When the tubes 
conducting, their plate resistance 
furnishes an effective short-circuit 
to ground for the 10-megohm driv- 
ing-source impedance, A univibra- 
tor is triggered on by a peaking 
strip’ in the stray field of the mag- 
net and furnishes a gate pulse that 
biases the triodes off. This starts 
the appropriate 


sections of 


and are 


the integrator at 
time. A timing-trigger at the end 
of the 1-second magnet pulse turns 
the univibrator off. 

A second univibrator circuit op- 
erates a relay to discharge the in- 
tegrating capacitor during the off 
insuring that the integra- 
true zero. The sec- 
switches a 


period 
tion starts at 
ond univibrator 
high-gain, chopper-type servo am- 
plifier into the output circuit of the 
integrator during the off period. 
The accompanying two-phase servo 
motor adjusts a balancing poten- 
tiometer in the d-c amplifier to 
maintain the amplifier output volt- 
age at zero while the input is 
grounded, thus compensating for 
drift in the d-e amplifier. The re- 
sistors are low-drift deposited-film 
units, while the capacitor is a poly- 
styrene-film dielectric unit. This 
was the only type of capacitor that 
displayed sufficiently small soak 


also 


effects to maintain required ac- 


curacy. 
Diode Network 


The nonlinear computer network 
consists of a voltage divider formed 
100,000-ohm series resistor 
and 28 shunt resistors, each of 
which is connected in series with a 
biased diode. Three of the 28 sec- 
tions are shown in Fig. 4. 

Since the diode bias voltages in- 
crease progressively, the curve of 
Fig. 1C is approximated by 29 line 
segments of progressively decreas- 
ing slope. The transitional points 
may be changed by adjusting the 
diode bias voltages, while the slope 
of each segment is determined by 
the resistance in series with each 
diode. These parameters are vari- 
able over a small range to allow a 
Edison- 
re- 


by a 


precise curve fit despite 
effect individual 
sistance variations in the diodes. 

A graphical construction § indi- 
cated that the ideal characteristic 
could be approximated with a maxi- 
mum error of about 0.1 percent by 
using 28 sections in the network. 
However, curvature in the diode 
characteristics smooths out transi- 
tions between individual Hne seg- 
ments and an even better curve fit 
results. 

Diode-connected 6SN7_ triodes 
were found to possess better sta- 
bility than conventional diodes. 
The filaments are operated from a 
voltage-regulated d-c supply for 
good stability and freedom from 
a-c pickup. At the end of the mag- 


voltayes and 





6SN? 





+a 


565! () 
fu 

















BUFFER AMP 





- 700 
500 
BIAS Fy 
> ADJ 
= 
100 


BIA 
CH 


565) G» i00 | 


S [s,0003 
cK ; 
10,000 >=—~ 


2 
j 











CONTROL 


+ 300V 
L 
MOU WINDING § 
ON OSC CORE 


Pd 
== 





1,000 


~_ 
1000 

















$200 $200 $200 
7 7 


13,000 
7 





4 
oe 
$600 


q 


$600 200,000 


13,000 

















AMPL 








FIG. 5---Control amplifier delivers desired current waveform to control winding on oscillator tuning coil 
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FIG. 6—Permeability-tuned master oscillator sweeps in frequency from 370 kc 
to 4.2 me during the one-second cosmotron magnet pulse 


net pulse, the diode-network output 
signal reaches its peak value of 
+30 volts. 


Control Amplifier 


The high-impedance output-volt- 
age signal of the diode network is 
converted to a proportional-current 
signal in the control amplifier. This 
consists of two sections, shown 
schematically in Fig. 5. The first 
section, called the buffer amplifier 
has a nominal voltage gain of one. 
It provides independent small ad- 
justments of initial level and ampli- 
tude of the frequency-control signal. 
A large amount of feedback with a 
loop gain of 500 effectively stabil- 
izes this amplifier against drifts in 
gain and output level. 

The second section consists of a 
two-stage voltage amplifier with a 
gain of 500 driving five paralleled 
triode-connected 6BG6 beam power 
tubes with the oscillator core satu- 
rating coil in their plate circuit. 
Current feedback from the 6BG6 
cathodes to the input grid circuit 
of the voltage amplifier provides an 
overall feedback factor of 1,500 at 
the peak output current of 400 ma. 
Since the mutual conductance of 
the 6BG6’s falls off rapidly at cur- 
rents below two ma per tube, the 
minimum output current must be 
held above 10 ma to insure suffi- 
cient loop gain for adequate sta- 
bility. To allow a full frequency 
sweep, a bucking field is applied to 
the oscillator core by a current in 
an auxiliary winding, so that the 
net magnetomotive force in the 
core has an initial value of zero. 
At 10 ma eutput current, loop gain 
is still greater than 350, a value 
ample for the stability require- 
ments. The 10-ma to 400-ma out- 
put current sweeps the oscillator 
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frequency over the required range. 

Although the acceleration of the 
beam is started at 370 ke, the ini- 
tial frequency of the oscillator is 
set at 335 ke. This allows 
1 milliseconds for the frequency 
sweep to get under way before the 


about 


r-f power amplifier is gated on, in- 
suring that starting and switching 
transients will not the 
beam-accelerating 


appear in 
voltage. 

The permeability-tuned oscillator 
in Fig. 6, which has been described 
in detail elsewhere,’ delivers an out- 
put signal of 2.8 volts over the en- 
tire frequency range. This signal 
is applied to the r-f power amplifier 
through a 75-ohm transmission line 
driven by a cathode follower at the 
oscillator output. 


Intermediate Amplifier 


The input signal to the inter- 
mediate-level amplifier is approxi- 
mately 2.8 volts rms. This must be 
amplified enough to develop 1,800 
volts peak-to-peak across a ferrite- 
loaded cavity. In addition provi- 
sions must be made for ave, gating 
and slow turn-off. These functions 
will be described in detail. A block 
diagram is shown in Fig. 7. 

The intermediate-level amplifier 
consists of four stages, a 6SK7, 
6SJ7, 6AG7 and 829B. The 6SJ7 is 
used as the ave-control tube be- 
cause of the large changes in the 
overall gain of the amplifiers due 
to the nonlinearities in the ferrite 
load. Early in the frequency cycle 
the control tube must be almost cut 
off. The two sections of the 829B 
are connected in parallel and op- 
erate as a cathode follower to drive 
a 75-ohm line terminated in a small 
transformer. This transformer is 
wound on a ferrite core of the type 
used in television horizontal-output 


FIG. 7 
fiers deliver 2,000-volt f-m signal 


Intermediate and high-level power ampli- 


transformers and serves to convert 
the single-ended signal on the line 
to a push-pull signal for the grids 
of the first stage of the power am- 
plifier. All the stages in the inter- 
mediate amplifier are shunt peaked 
bandwidth of 4.5 me. 
The component values are adjusted 


to obtain a 


to give an essentially flat response 
characteristic from the input to the 
secondary of the ferrite trans- 
former. The maximum level at the 
grids of the first power-amplifier 
stage is about 20 volts rms 


Power Amplifier 


The power amplifier is a four- 
stage push-pull unit. The first stage 
is operated class A and uses four 
813’s in push-pull parallel. The sec- 
ond stage uses four 833A’s in push- 
pull parallel class B, the third stage 
has two 5917’s operated class A., 
and the final stage uses two 5681’s 
in class A,. The choice of class of 
operation in each stage was made 
for maximum output to the ferrite 
core. A great deal of attention was 
paid to parasitic suppression since 
the tubes used in the final stages 
are of the ring-seal type capable of 
supporting oscillations up to 100 
me. Noninductive parasitic-sup- 
pression resistors were added at 
the plates and grids of all the 
stages except the final stage. The 
maximum signal d-c input to this 
stage is 150 kw. When parasitic 
oscillations occurred during the 
testing period several of the com- 
ponents were severely damaged or 
over heated. 

To achieve the required band- 
width, shunt and series peaking ele- 
ments are used in all stages. In 
addition, resonance peaking is used 
in the grid of the final stage to in- 
crease the drive at the high-fre- 
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the band. It 
found that increasing the grid im- 
value 


quency end of was 


pedance beyond a_ certain 
would lead to parasitic oscillations 
at 44 mc. By putting in a low-Q 
3.5 me in 
the 


fre- 


circuit shunt resonant at 
with the grid 
yvrid impedance is 


quencies of 3 to 4 me only. 


series resistor, 


raised for 
Instead of trying to design each 
flat peaking 
circuits were chosen that tended to 
In this 
respect only moderate success was 
the 


load 


stage for a response, 


make overall response flat. 
because of extreme 
nonlinearity of the 
The ferrite-loaded 
Fig. &, 
nickel-zine 
the 
as the 
The 
the 
capacitances C, 


achieved 
charac- 
cavity, 
2,800 

sur- 

gap 
auto- 


teristic, 
contains 
ferrite 
accelerating 


shown in 
pounds of 
rounding 
entially 
transformer. 


core of an 
equivalent 
tube 


cir- 
and dis- 
the gap 
capacitance C,, the leakage induct- 
ance L,, the peaking inductance L, 
and a series resonant circuit C,-L,- 
R,. Figure 9 shows the reason for 
this Due to the shunt 
resonance at 1.2 mc, when the fre 
through 400 ke the 


includes 
tributed 


( uit 


circuit. 


quency passes 


impedance of the load to the third 
is about 20 times the im- 
to the fundamental. This 
distor- 


harmonic 
pedance 
leads to severe waveshape 
tion. 

With the damp- 
ing circuit the change in impedance 
at the low end of the band (370) ke) 
is practically eliminated. At the 
high end of the (4.2 mc), 
however, a series resonance invoiv- 
ing the leakage and peaking 
ductances and the gap capacitance 
Although the imped- 
the load at time is 
essentially resonant 


series-resonant 


band 
in- 
occurs. net 
ance of this 
zero, the 
voltage rise across the gap offsets 
the load-voltage drop. 

For ave action, a portion of the 
gap voltage is rectified using a 1B5 
divided down, and fed back 
to the intermediate-level amplifier 
with a bucking 
bucking voltage serves 
First, by 
portion of the rectified signal it in- 


diode, 


voltae. 
three 
bucking out a 


in series 
The 
purposes. 
creases ave sensitivity; second, it 
provides a convenient level control; 
third, it enables the r-f to be turned 
off slowly when cosmotron 
ments so require. The last function 


experi- 
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Impedance of ferrite core with and wiihout series resonant damping 


is achieved by developing the buck- 
ing voltage across the cathode re- 
sistor in a cathode follower and 
yvating off the grid through an R-C 
time constant. Originally, gating 
and ave were performed in separate 
stages of the intermediate ampli- 
fier. However, when gate 
opened, the ave was wide open and 


the 


a large turn-on transient spike oc- 
curred. To eliminate this, the gate 
is opened before r-f turn-on is re- 
quired and a prebias voltage estab- 
lishes a simulated ave voltage. 
When turn-on is needed, the prebias 
is gated off and the output voltage 
rises smoothly. 

In addition to the 
the accelerating gap, 
diodes and networks 
nected here. The additional diodes 
feed a voltmeter and an oscilloscope. 
The detector circuit for the oscillo- 


diode at 
several other 


ave 


are also con- 


scope diode has a short time con- 
stant to allow frequency transients, 
parasitics and fast level changes to 
be seen. 

For examination of the 
form across the gap, a 
compensated voltage divider 
to feed directly the deflection plates 
of an With a fast 
sweep and trigger pulses at any 
the the actual 

the radio-frequency 
vap voltage can be observed. 

Design of the r-f 
system includes the work of J. P 
Blewett, S. Giordano, D. Griffin, J. 
Logue, A. T. and W. 
Surber. J. performed 
a vital role in maintaining and op- 
erating the svstem as well as in 
constructing many of the 
Assistance of F. Janik in 
construction and testing the power- 


r-f Wwave- 
frequency 


is used 
oscilloscope. 


time during cycle, 


iveshape of 


accelerating 


Pressman 
Rebman has 


com- 
ponents. 
amplifier svstem is acknowledged, 
as well as the assistance of GC. K. 
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FIG. 1—Switching tone is superimposed 
upon one of five transmitter lines 


Equipment in use at New York mak:2s provis on for control of five broadcast stations, 
but circuits can be modified for additional transmitters 


Random Sequence 


Switching 


Designed for automatic control of a cluster of radio broadcasting stations during Conel- 


rad exercises, this five-channel device is arranged to permit fewer participating trans- 


mitters or 


can be modified to care for additional stations. 


interval duration and the switching sequence 


No correlation exists between 





ASIS OF FCC’s CONELRAD plan 
B is to conceal the identity of 
radio broadcasting stations by 
shifting all operating transmitters 
to one or two frequencies, either 
640 or 1,240 ke. Local civil defense 
headquarters provide a_ single 
source of program material that is 
fed to all transmitters in the 
Transmitter 
switched on 
that 
tion of 


area, 
carriers are then 
and off in a 

interfere with 
le program service by the 


manner 
will not recep- 


general public, yet will result in 


confusion for an operator of direc- 
equipment. Maximum 
attackers can 
switching is ac 


tion-finding 
confusion to enemy 
this 
complished in a random manner 
different 
are specified in the 


be caused if 

Several! modes 
switching 
ELECTRONICS 1954 


— February, 


By ADRIAN B. ETTLINGER 


Radio Engineer 
CB Televisio 
Ne Yor! \ 


plan, depending upon the number of 
operating in the locality 
whether intermittent or 
tinuous broadcasting service is to 
be maintained. For 
service in a 


stations 
and con- 

continuous 
metropolitan 
mode is em- 
pioyed. Co-operating stations are as- 
a cluster for 
operation on a 


large 
area the sequential 
inte- 

fre- 
number 


signed to form 


grated single 
quency. Clusters normally 
from three to six stations. 
transmitter car- 
so keved that 


the group radiates a 


In each cluster, 
riers are only one of 


signal at any 


The 
continuous 


given time. maximum time 


interval for radiation 
by one station is specified at forty 
minimum is _ five 
Successive timing inter- 
vals vary in a random manner and 
the switching sequence among sta 
tions is noncyclic and likewise ran- 
dom in nature. 

The unit described here is de- 
signed to satisfy these switching 
requirements for a maximum of 
five channels on a fully automatic 
and basis. The principle 
may be applied, however, to require- 
ments for more 


seconds; the 


seconds. 


random 


channels, 


System Details 

CBS ran 
designed for use 
method of 


Keying circuits of the 
dom switcher are 
With a operation in 
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which program material is 
tinuously fed to all transmitter 
the cluster. Each 

equipped with a 
tone-operated relay so that power 
is applied only when a 7-ke tone is 
superimposed on the audio program 
line. A bridging coil constitutes a 
high-impedance source for super- 
imposition of this tone on one line 
at a time. Individual line amplifiers 
are thus necessary for proper isola- 
tion, a8 shown in Fig, 1. 

The circuits within the switch- 
ing unit itself may be divided into 
two sections, each having a sepa- 
rate and distinct function. The 
random information is generated 
in the impulse section and supplied, 
in the form of short switching im- 
pulses, to the control section. The 
control section, which contains the 
transmitter keying circuits, is es- 
sentially a preset-type relay switch- 
ing system that can be operated 
manually as well as automatically. 


con- 


locations in 
transmitter is 


Control Section 


A schematic diagram of the con- 
trol section is shown in Fig. 2. The 
basic circuit is one in which pre- 
setting is accomplished by means of 
a stepping switch. Operation of 
the stepping switch (either by the 
manual PRESET pushbutton or by 
the impulse section) selects in ro- 
tating sequence one of five relay 
circuits. The relay thus preset 
can be energized either manually by 
the SWITCH pushbutton or auto- 
matically by the switching output 
of the impulse section. 

The design of the control section 
(Fig. 2B), therefore, requires that 
the impulse section supply to it a 
short switching impulse at random 
time intervals varying from five to 
forty seconds. During the intervals 
between impulses, the 
tepping switch must receive a suc- 
eession of 


switching 
impulses, numbering 
from one to four. By arranging for 
the number of 
during 


these impulses 
intervals to 
vary in a random manner, a random 
selection sequence is achieved. 

To permit operation of the unit 
with less than five active channels, 
the control section also contains lift 


successive 


circuits that permit elimination of 
any keying circuit bv 
stepping switch to skin bv the eor- 
thn 


causine the 


responding position and nre- 
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vent presetting to that channel. In 
addition, a positive interlock is 
provided to prevent the stepping 
switch from stopping in a position 
corresponding to the most recently 
selected channel, so that an ex- 
cessively long switching interval 
cannot be caused by consecutive 
selection of the same channel. The 
interlock circuits associated with 
the lift switches serve the purpose 
of preventing continuous operation 
of the stepping switch in the event 
of accidental closure of four or 
more lift switches. 

Indicator lamps indicate the ON 
AIR and PRESET channels, either for 
automatic or manual operation. 


Design Principles 


In approaching this problem of 
random information generation, it 
has been assumed that the spirit 
of the FCC specifications requires 
a relatively smooth probability dis- 
tribution of timing-interval dura- 
tions and that no correlation should 
exist between interval duration and 
switching sequence. 

There are numerous possible 
sources, both electrical and mechan- 
ical, of random information of 
normal distribution. The trans- 
lation of such information, how- 
ever, into timing intervals having 
discrete limits of duration, yet 
uniform probability distribution, is 
a problem of some magnitude. The 
approach, therefore, has been to 
devise a system that would have 
inherent randomness within the 
desired limits. 

To maintain the desired dura- 
tion limits with reasonable ac- 
curacy, the basic timing element to 
must have reliably con- 
characteristics. For this 
reason, synchronous electrical tim- 
ing motor assemblies are employed 
as a component. A 
total of six motors is so 
four 


be used 


sistent 


basic circuit 
used in 
assemblies 
are interconnected with the neces- 
sary relays to obtain a continuous 


assemblies, These 


sequence operation that 
the switching 
setting outputs. 


generates 
required and pre- 
To avoid” recurring pattern 
ffects, it is necessary to insert into 
the element of 
character- 
istics. This is provided in the form 


at 


circvit a timine 


variable. nonconsistent 


a thermal delav device, so con- 


nected that small variations in its 
random are greatly 
amplified in their effect upon che 
final timing intervals. The limits of 
duration of these intervals, 


periormance 


how- 
ever, retain the tolerance fixed by 
the accuracy of the timing motors. 

The schematic diagram of the 
impulse section is shown in Fig. 2A. 
Motor M, with associated cams and 
snap-action switches is a_ five- 
second sequence timer that oper- 
ates after each switching pulse. 

Motor assemblies M, and M, are 
used, respectively, to time the 
basic switching interval and to de- 
termine the number of presetting 
pulses. 

These are 
tically constructed, differing only 
in speed of operation. Their basic 
purpose is to create successively 
variable time delays. The time delay 
is in each case established by the 
B motor and then clocked off by the 
A motor. 


assemblies iden- 


Dual-Motor Switch 


Each motor drives a shaft carry- 
ing a projecting arm. On the ends 
of each arm are mounted meeting 
electrical contacts. The direction 
of rotation of the A motor is such 
as to close the contacts, while rota- 
tion of the B motor opens them. 
Thus after the contacts have been 
closed by rotation of the A motor 
the B motor will move its contact 
away through an are of variable 
size, determining the time interval 
fdr which the A motor must next 
operate to reclose the contacts. The 
B motor in each case operates at 
the higher speed, so that a long 
time delay is predetermined within 
the space of a shorter time. 

Motor M,, operates at 1 rpm and 
clocks off the basic timing interval. 
The assembly is reset during the 
5-second timer sequence by motor 
M,,, which operates its contact arm 
at 464 has a maximum 
operating interval of } second. 

Assembly M the 
number of presetting pulses. Both 
stages of operation occur during 
the 5-second timer sequence. Motor 
M., (15 
operatine 


rpm and 


establishes 


has a maximum 
interval of 4. seconds, 
during which the presetting pulses, 
generated at a 
second by a 


rom) 


rate of 
cam on M 


sequence 


one per 
(the 5- 
are per- 


second timer). 
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FIG. 2--Complete circuit of the impulse and control sections of the keyer. Synchronous motors provide pulses that are random because 
of thermal-delay relay. Relays are preset by stepping switch 


mitted to go to the control section. 
Motor M,, (60 rpm) resets the as- 
sembly with a maximum operating 
interval of 1 second. 

Motor M,, which carries a cam 
that repeats a j-second on-off cycle, 
represents with the thermal delay 
element the ultimate source of the 
system’s randomness. The 
position of this motor relative to 
the other timing events determines 
the resetting operating periods of 
the B motors. The thermal delay 
element is employed to scramble the 
phase position of this motor in such 
a complex, and in the long run, non- 
consistent manner that, while no 


phase 
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made of purely random 
the strict mathe- 
matical little possibility 
exists that calculation or statistical 
could predict any useful 
probabilities of future perform- 


claim is 
performance in 
sense, 


analysis 


ance, 


Removing Channels 


Although the random switcher is 
constructed for five-channel opera- 
tion, it is usable without modifica- 
tion for fewer channels by means 
of the lift feature provided. The 
principles of the design are readily 
adaptable to any requirement for 
a greater number of channels. In 


addition, the output circuits can be 
readily adapted for application to 
systems of transmitter keying other 
than the  tone-operated relay 
method for which this unit is wired. 

In spite of the large number of 
parts involved, the unit constitutes 
little more than an unconventional 
arrangement of conventional com- 
ponents. None of the mechanical 
assembly involves unorthodox de- 
signs whose stability might be open 
to question. Although the complete 
circuit has the appearance of com- 
plexity, inherent reliability is 
assured by the simplicity of the 
individual components. 





Signal Corps installation showing van-mounted radar set with antenna on roof 
to permit a relatively short run of output line, but even this may be too long at 
higher microwave frequencies. To avoid frequency-jumping, X-band output line 
lengths must be less than 12 feet. and K-band lengths under 4 feet 














FIG, 1—Tuning curves of radar mag- 
netron oscillator connected to long mis- 
matched transmission line, and equiva- 
lent circuit for load mismatch 


Analysis of conditions under which long mismatched output lines cause frequency- 


jumping in tunable pulsed or continuous-wave magnetrons of high-power radar sets. 


quations and nomographs present practical engineering criteria for eliminating holes 


in tuning range when r-f generator cannot be mounted directly on antenna 


rik ADVENT of high- effect of such lines on the generated 


ver microwave oscillator frequency and power has _ been 


and other electronic called long-line effect, and is caused 


World Wat Il, the 
frequency instability 


tubes in radai 


devices during by the line acting as a resonant cir- 


problem of cuit. The result of long-line effect 


due to long mismatched output lines on the overall operation of conven- 


ountered and studied. The tional radar sets, for example, is to 


Wai Cl 


168 


destroy the spectrum of the output 
signal feed 


line is not of the proper length. The 


whenever the antenna 
effect on tunable radar sets employ- 


ing power oscillators is to leave 


periodically spaced holes in the tun- 
of elimi- 


ing range. The necessity 
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Impairs Tunable Radar 





By JOSEPH F. HULL, GABRIEL NOVICK and RICHARD CORDRAY 


nating these holes multiplies the 
problems of long-line effect, espe- 
cially at microwave frequencies 
whenever the oscillator tube is not 


mounted directly on the antenna. 


Long-Line Effect 


Studies have been made of long- 


line effect on pulsed magnetrons 
continuous-wave magne- 
trons.” It is the this 


paper to put the theory of long- 


and on 
purpose of 


line effect for both pulsed and c-w 
oscillator tubes on a useful quan- 
titative engineering basis. 

It should be pointed that 
long-line effect is not confined to 
the magnetron, nor even to micro- 
wave tubes. Any self-excited oscil- 
lator frequency is affected 
by the output loading can experi- 
ence frequency-jumping due to 
long-line effect if the vswr at the 
tube is sufficiently high and if the 
line is sufficiently long. A figure of 
merit which is a measure of the 
immunity of an oscillator tube to 
this effect is the effective external 
Q of the tube when oscillating. For 
most oscillator tubes using high- 
impedance tank circuits, such as 
the magnetrons, klystrons or te- 
trodes, this value is nearly equal 
to the cold external Q of the tank 
circuit. 


out 


whose 


Some of the 
manifestations of 


are the 


more important 
long-line effect 
alteration of the tuning 
curve of mechanically tunable oscil- 
lator tubes, the alteration of the 
modulation characteristics of f-m 
tubes and the alteration of the out- 
put spectrum of either f-m or a-m 

Curve m of Fig. 1A shows the 
tuning f tunable oscilla- 


curve or a 
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Corps BFugineerm Lahe 


hu Vl 


tor tube whose output line, though 
several wavelengths long, is termi- 
nated in a 
Curve » is the same except that a 
slight frequency-insensitive 
dance mismatch exists at the load 
end of the line. The periodicity in 
frequency, with which the tuning 
rate is alternately greater and then 
less than that of the flat 


ing rate, is 


matched output load. 


impe- 


line tun 


oa e) ) 


where N, is the number of guide 
wavelengths on output line and f, 
is cutoff frequency of guide. 

If the mismatch at the end of the 
output line is increased, the tun- 
characteristic that 
shown in Fig. 1B. For pulsed oscil- 
lator tubes, as the tuner setting is 
increased, the frequency increases 
smoothly until point t is reached, 
where the frequency jumps to t’; 
similarly, as the tuner setting is de- 
creased the frequency jumps from 
t’ to t. When the tuner setting of 
a pulsed tube is ¢#’ the tube pulses 
randomly at frequencies  corre- 
sponding to ¢ and ?¢’, with approx- 
imately equal division of pulses. 
When the tuner setting is deviated 
from t’ 


ing becomes 


the percentage of pulses 
rapidly increases to 100 percent on 
the side of the tuning curve which 
has the steepest slope. This is due 
to the fact that the effective Q of 
the overall system can be shown to 
of the 
tuning curve is steeper, and the os- 
cillator prefers to start in the mode 
vith higher overall Q. 


be higher where the slone 


The tuning behavior of continu- 
with long output 
considerably different from 


tubes 


Ous-Wwave 


lines is 


és, 


that of pulsed tubes because fre- 
quency hysteresis occurs. In Fig. 
1B, as the setting is increased, the 
frequency increases smoothly until 
the point r is when the 
frequency jumps to 7”, 

As the tuner setting is decreased, 
the frequency decreases smoothly 
until s is when the fre- 
quency jumps to s’. Thus the fre- 
quency hysteresis permits operation 
in the frequency range s’ to r only 
when the frequency is 
and in the frequency range 7 to 
s only when frequency is decreased. 
With no external circuit changes, 
the range from r to s can 
be realized with stable oscillation. 

If the vswr is still further in- 
creased, a tuning curve correspond- 
ing to Fig. 1C is obtained, where 
more than two possible frequencies 
can oceur with one tuner setting. 
Pulsed tubes will usually start at 
the frequency corresponding to the 
steepest slope of the tuning curve; 
c-w when tuned continu- 
ously in one direction or the other, 
will follow the paths shown by 
heavy lines with (The 
dotted portions of heavy 
lines correspond to frequency- 
jumping. ) 


reached, 


reached, 


increased, 


never 


tubes, 


arrows. 
these 


Unstable Regions 

The frequency regions from r to 
s and from u to v cannot be realized 
with The fre- 
queney range from s to wv’ is cov- 
ered only when tuning downward, 
and the range from 7’ to u is cov- 
only when upward 
However, by manipulation 
of the tuning knob every point in 
realized 
except those in ranges correspond 


stable oscillation. 


ered tuning 


special 


the tuning range can be 
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ing tor tos and u to v. 

Everything that has been said 
previously applies also to the volt- 
age-versus-frequency characteristic 
freyuency-modulated 
tor, provided the period of the mod- 
ulation frequency is considerably 
greater than the transient time of 
the frequency-jumping phenome- 
non. The only alteration of a pure 
amplitude-modulation spectrum by 
long-line effect is that caused by 
the fact that the effective loaded Q 
of the tube for the various fre- 
quencies of the carrier and side- 
bands is greater or less than the 
loaded Q of the tube when operat- 
ing into a flat line. 


of a oscilla- 


Frequency-Jumping Criteria 


The most important relationship 
in the theory of long-line effect is 
the critical condition which deter- 
mines the onset of frequency-jump- 
ing. This corresponds to the transi- 
tion between the curves of Fig. 1A 
and 1B. The condition for this 
transition will now be derived. 
Figure 1D shows the equivalent 
circuit of an oscillator tube con- 
nected to a long line mismatched 
at the load. (Assume only one fre- 
quency-insensitive discontinuity in 
the transmission line located at the 
load.) The effective admittance of 
the electron cloud in the tube is 
included in C, and G,. The condi- 
tion for stable oscillation is that 
the total admittance across AA is 
zero. The total susceptance B,, is 
therefore 


> + tan? pl 


the tube, C, 
is effective capacitance of the equiv- 
alent circuit of the tube in farads, 
L, is effective inductance of the 
equivalent circuit of the tube in 
henrys, Y, is characteristic admit- 
tance of the output 


where ¢, is vswr at 


line in mhos, 
8 is phase constant of the output 
line in radians per meter and / is 
line length in meters. 
The value of o, is expressed in 
terms of the vswr at the load by 
pr + tanh al 


(3) 
1 + Pr tanh al 


where « is attenuation constant of 
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FIG. 2—Rieke diagram showing frequency-jumping contours for pulsed tube 


the line in nepers per meter and 
o, igs vswr at the load. 

For a nontunable tube, or with 
a given tuner setting of a tunable 
tube, the plot of B,, versus fre- 
quency has the same shape as the 
tuning curves of Fig. 1. The 
condition for onset of frequency- 
jumping for a tunable tube is that 
the minimum the Bas 
curve is equal to zero. From this 
condition 


slope of 


critical vswr at the 
tube for onset of frequency-jump- 
ing, N, is the guide 
wavelengths on the line, f, is the 
cutoff frequency of the line in me 
and Q,, is the effective external Q 
of the tube when the tube is oscil- 
lating. 

The effective external Q for any 


as Q,, by 


where o., is 


number of 


oscillator tube is defined 


f d(B a 
U s . 
Vs 2Y, df wa 
where B, is susceptance of output 
line at the tube output terminals. 


For conventional microwave os- 


cillators such as magnetrons and 
klystrons the value of Q,, is related 
to the pulling figure’ by 


ae F 
) sec ¢ 
Qu = 75 af © 
where Af is pulling figure of the 
tube and 6 is angle between con- 


(5a) 


and constant-sus- 
ceptance contours on a_ Rieke 
diagram. Typical values of sec 6 
for magnetrons lie between 1.0 and 
Ka, 

For microwave oscillators which 
use a high-impedance tank circuit, 
the value of Q,, is essentially 
independent of the loading and the 


stant-frequency 
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FIG. 3—Percent of tuning range acces- 
sible to pulsed magnetrons 
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FIG. 4—-Example of frequency-jumping behavior of a continuous-wave tube 


power output of the tube, and dif- 
fers from the cold external Q by 
only a few percent. 

When the 
less than ¢.,, no frequency-jumping 
occurs. As the 
and approaches ¢,.,, the tuning rate 
periodically 
slower than the tuning 
rate with a reflectionless line. The 
ratio of actual tuning rate to nor- 
mal tuning rate is 


vswr at the tube is 


vswr is increased 


becomes faster and 


normal 


The ratio of maximum tuning rate 
to normal tuning rate is 
Pp 
PR 
When 3, is 
than 


less than 
_ the ratio of minimum tun 
tuning rate is 


ing rate to normal 


R miata 
RP 


When «, is greater than 3, the 
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ratio of minimum tuning rate to 
normal tuning rate is 


Reminimum 
(aa ie 
1)(p2+1) p? 


Equations 6 through 9 represent 
also the factor by which the density 
of the slow-rate f-m spectrum of 
the tube is compressed or expanded 
When the vswr 
at the tube is greater than o.,, fre- 


by long-line effect. 


quency-jumping occurs as the tube 
the frequency- 
jumping behavior of pulsed tubes 
is considerably different from that 
of continuous-wave tubes, the fol- 


is tuned. Since 


lowing discussion is divided ac- 


ordingly, 

Frequency-Jumping of Pulsed 
Tubes 

The 

determine 


and 0 
fre- 


queney breaks as a fraction of the 


two parameters o, 


the width of the 
.fequency spacing of the modes on 
the (f/2N,) (1 Pits aE 
Therefore, the single parameter o., 


line, 


completely characterizes the Smith 
chart presentation of the fre- 


quency-jumping behavior of a 
pulsed oscillator. For any given 
physical situation the value of gc. 
may be determined from Q,, line 
length and frequency (Eq. 4). The 
frequency instability region bound- 
aries, shown in Fig. 2, were deter- 
mined graphically from plots of 
Eq. 2. 

As a pulsed tube is tuned, the 
point on the Rieke diagram repre- 
senting the line impedance at the 
tube moves around the Smith chart 
in a circle which is concentric 
with the center of the chart, with 
a radius corresponding to the vswr. 
(This assumes that the load is not 
frequency-sensitive.) When the im- 
pedance point reaches a frequency 
instability region boundary, the 
point jumps to the opposite side of 
the frequency instability region on 
the Smith chart. Practically speak- 
ing, however, when the impedance 
point is in the neighborhood of the 
frequency instability boundary, the 
tube fires randomly on either side 
of the region, so that the bound- 
aries for stable operation are not 
very definite. 

The transient that occurs during 
frequency-jumping is considerably 
longer than the ratio of twice the 
line length to the group velocity 
of the waves on the line. Therefore, 
when the line length is greater 
than 100 feet, the transient may 
not be completed during a _ one- 
microsecond pulse. If the line 
length is greater than that which 
is equivalent to 500 feet of air- 
dielectric coaxial line, the line will 
appear to be reflectionless for a 
one-microsecond pulse. 

Figure 3 shows the percent of 
the tuning range 
pulsed tubes with 


accessible to 
long-line effect 


present. 


Frequency-Jumping of C-W 
Tubes 


The single parameter o,, 
characterizes the Smith chart pres- 
entation of the frequency-jumping 
behavior of a c-w oscillator, but 
in this the behavior is com- 
plicated by hysteresis. Figure 4 
the frequency instability 
regions (heavy lines) for a value 
of o., equal to 1.2. When the line 
impedance at the tube falls within 
region A, no frequency-jumping 
can occur, but only a nonuniformity 


again 


case 


shows 
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UNSTABLE 
REGIONS 


L 





FIG. § 


of the tuning rate exists. 

Region B is unconditionally un- 
stable for any manner of tuning, 
region # is not accessible 
the other. 

is realizable only when 
downward | in 
reyion D is 


while 
when tuning one way or 
Region ¢ 
tuning frequency, 
while realizable only 
when tuning upward. The two sets 
of concentric with 
light lines illustrate the frequency- 
jumping behavior for two different 
values of vswr and for both direc- 
tuning. The solid lines 
represent stable tuning, while the 
dotted represent the _ fre- 
quency-jumping transient. 


circles shown 


tions of 


lines 


Frequency-Jumping Contours 


From Fig. 4 together with Eq. 1 
all frequency-jumping information 
can be obtained for ¢,, equal to 1.2. 
\ family of curves similar to Fig. 
1 could be plotted but would be 
rather complex, hence in Fig. 5 a 
family of plotted, 
viving the complete story for tun- 
ing upward in frequency. A mirror 
reflection of the curves around the 
line the 
picture for downward tuning. 

Figure 6 the 


half-curves is 
zero-reactance completes 
shows 


percent of 
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Rieke diagram showing frequency-jumping contours for c-w tube 


the band accessible to 
c-w oscillators with long-line effect 
the tube is tuned both 


each curve the abrupt 


frequency 


present as 
For 


change in 


Ways. 
corresponds to 
Fig. 4, the 
regions of frequency-jumping begin 


slope 


point @ in where two 


to overlap each other. 
Critical VSWR Ratios 


For values greater than 
that corresponding to region A the 
only 
to short frequency intervals, spaced 
(f/2N,) (1 ews when 
tuning in one direction, and similar 
short intervals 
between the first set when tuning 
in the other direction. 

Thus far in the the 
emphasis has been placed on the 
vswr at the tube, whereas the vswr 
at the load is usually the known 
quantity. Therefore, in most prac- 
tical problems Eq. 3 and 4 must 
both be solved. The nomograph in 
Fig. 7 simplifies the solution of 


vswr 


operable regions correspond 


apart 


frequency spaced 


discussion 


these two relatively complex equa- 
tions by giving the critical stand- 
ing wave ratios ¢,, and o,., directly 
from the system constants. 

The dashed the 


lines on nomo- 


graph illustrate its use for a spe- 
cific problem, involving a 10-foot 
length of RG 48/U brass S-band 
waveguide. At 3,000 mc, attenua- 
tion per 100 feet is 1.2 db. Assume 
the external Q of the tube is 200. 
The cutoff wavelength is 14.42 me, 
and at 3,000 mc the free-space wave- 
length is 10 em. Now 1 Wit = 
1 ree 0.519 and a, = 
A/\/1 Me 0.139 meter. Thus, 
Qinh, A Sf) 14.42. 

Using this value and l = 10 feet 
on the right-hand side of the nomo- 
graph gives ¢., 1.58. Trans- 
ferring this value to the left-hand 
side of the nomograph and using 
with 0.12 db for total attenuation 
of 10 feet of line gives 1.6 for 
critical vswr ¢,, at the load. 

Alternatively, it is possible to 
eliminate <,., and work in terms of 
co... Eliminating «., between Eq. 2 
and 3 and solving for o., 


\ ~ (1 


| a) f2 
pra \!  - l r tanh ai 


gives 


/ 


As the line length is increased, 
the value of «,, until a 
minimum is reached, after which 
it increases again and becomes in- 
finite. At line lengths greater than 
that corresponding to ¢., 
10 is no longer valid; o, is always 
less than ¢,, for any ¢.,. Plots of 
o-, Versus line length for S-band, 
X-band and K-band waveguides for 
various values of Q,, are shown in 
Fig. 8. Since attenuation and guide 
wavelength vary over the frequency 
range of a given waveguide, the 
curves shift as the tube is tuned. 
The expressions for minimum crit- 


decreases 


. 
o, Eq. 
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FIG. 6—-Percent of tuning range acces- 
sible to continuous-wave oscillators when 
tube is tuncd bo'h ways 
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ical vswr at the load, and the line 
length at which this occurs, are 
given in Eq. 11 and 12. 


where 


From Eq. 11 and 12, ¢., becomes 
a minimum at a line length corre- 
sponding to about 4 db attenua- 
tion, and «., becomes infinite for 
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FIG. 7--Nomograph for calculation of the critical voltage standing-wave ratio at 
which frequency-jumping begins in the oscillator tube 











FIG. @-—-Curves giving critical voltage standing-wave ratios at load as function of 
system constants. Curves shift as tube is tuned through the operating range 
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a line length corresponding to about 
25 db for the usual range of values 
of Qa. 


Conclusions 


A nomograph, a set of curves 
and some simple equations have 
been evolved which simplify caleu- 
lations of long-line effect. From 
these studies it may be seen that 
line lengths of the order of 75 wuide 
wavelengths render ordinary micro- 
wave oscillator tubes useless for 
applications where smooth tuning 
is required when the line is termi- 
nated in standing-wave ratios pre- 
sented by typical broadband an 
tennas. This means, for example, 
that to avoid frequeney-jumping, 
X-band line lengths must be less 
than 12 feet, and K-band line 
lengths must be less than 4 feet 

Elimination of frequency-jump 
ing is most easily achieved by de 
signing the system for a short line 
length. Another solution is to in- 
troduce sufficient attenuation, but 
this causes substantial power loss 
and is hence not suitable for high 
power work. 

Line stretchers may be employed 
whenever the application tolerates 
their use. No long-line frequency 
jUmMpnNne is experienced vhen the 
microwave generator is an ampl 
fier driven by a well-baffered 
master oscillator. Ferrite evr: 
or other types of one-way 
mission lines may solve the 
line problem when the peal 
is ow. 


Carcinotron 


\ lew type of osceillat 
the carcinotron‘ backw 
oscillator) employing basi 
principles of operation, i 

lopment and s} 
of having a much hirher 
external Q than those 
encountered. These tube 
be very insensitive te 


effect. 
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Electronic filter occupies one fiftieth the 
space required by equivalent L-C filter 


Cutaway view of Navy tactics trainer using central d-c power supply with elec 
tronic filter to replace prohibitively bulky inductance-capacitance filter 


Electronic Filter For 





Economy of rack space and improved filtering action result from using electronic filter in 


central power supply for multi-unit analog computer. Typical filter described removes 


ripple from 300-volt 


By R. N. RIGGS 


ae power supplies for 
electronic computers are. rap- 


idly replacing the numerous _ iso- 
lated power supplies that existed in 
the past. They have the advantages 
of lower cost and less waste of ex- 
pensive rack space. 

These advantages, however, are 
accompanied by many severe prob- 
lems which must be solved if the 
supply is to be suitable for analog 
computer applications. Such com- 
puter supplies must have low d-c 
regulation, low a-c output imped- 
ance from d-c through the audio 
range and low ripple within the 
pass band of the computer compo- 
nents. Failure to accomplish these 
objectives could cause severe noise 
and interaction between computer 
elements; in the extreme case, it 
could cause the system to break 
into oscillation. 
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and 


Engineering and Research Corporation 
Riverdale, Maryland 


Isolated power supplies do not 
usually present such interaction 
problems. Solution of the ripple 
and impedance problems by a simple 
L-C filter, for a typical 300-volt d-c 
18-ampere 3-phase supply, would 
require an inductance occupying 
about two-thirds cubic foot and an 
oil-filled capacitor of about fifty 
cubic feet. These can be replaced 



































FIG. 1—Basic a-c equivalent circuit of 
electronic power supply filter 


3-ampere d-c supply for Navy tactics trainer 


J. D. CRONIN 


by an error-actuated electronic 
filter occupying about one cubic 
foot, at a small fraction of the cost. 

The a-c equivalent block diagram 
of such a filter is shown in Fig. 1. 
Taking each component of the a-c 
ripple individually, it can be shown 
that ripple reduction varies with 
the gain of the amplifier, while the 
power (volt-amperes) required for 
filtering is an inverse function of 
amplifier gain. 


E, = Ew — AE, 

E, (1 + A) = Ew 

E, = Eyw/(1 + A) = Eyy/A for A»? 
E,_ - E;y? 

Zi AZ, 

The amplifier indicated in Fig. 1 
is a two-stage unit with attenuation 
and phase-shift compensating net- 
works. Nyquist’s criteria for sta- 
bility was applied with the stipu- 


VA = AF, 
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FIG. 2—Low-frequency (A) and high- 


frequency (B) networks and responses 
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FIG. 4—Curves showing filter attenua- 
tion and amplifier gain and output im- 
pedance vs frequency 


lated safety factor that the gain 
would not exceed 0 db when the 
phase shift reached 150 degrees, 
nor exceed —10 db when the phase 
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FIG. 3 


Complete circuit diagram of electronic filter for 300-volt 18-ampere power 


supply. Equivalent L-C filter would require 50 cubic-foot capacitor 


ower Supplies 


shift reached 180 degrees. 
of attenuation and 


networks 


Two types 


phase-shift are used; 
one is effective at low frequencies, 
the other at high frequencies. The 
low-frequency network is shown in 
Fig. 2A. The number of octaves 
between f, and f, can be controlled 
to give some attenuation without 
excessive phase shift. The attenua- 
tion is accomplished at 6 db per 
octave. The use of a coupling ca- 
pacitor large enough to cause block- 
ing is avoided, while the break fre- 
quency of f, nevertheless occurs at 
a very low frequency. 

The high-frequency networks are 
of the type shown in Fig. 2B. At- 
tenuation is accomplished at 6 db 
per octave per network. In the case 
of the interstage network the 6AU6 
load resistor acts as the series arm. 
The complete amplifier employing 
these circuits is shown in Fig. 3. 

The total ripple attenuation is 
the sum of that due to a conven- 
tional L-C (capacitor C and the 
secondary of T7,) filter network 
action and that due to the ampli- 
fier. The plot, in Fig. 4A, of ripple 
attenuation vs frequency shows the 
total attenuation due to both for 
one of the ‘ilter types developed. 
The curves of the amplifier open- 
loop characteristics (Fig. 4B), 
show the effects of the amplifier 
network alone as measured by the 
setup shown in Fig. 5. The 
curve of output impedance vs fre- 


quency, in Fig. 4C, was caiculated 
by passing a known current from 
the simulated load impedance into 
the filter unit and measuring the 
voltage drop across it as shown be- 


low in Fig. 5. 
Load Power Factor 


Since the capacitive component 
of the load is not very predictable, 
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FIG. 5—Circuit arrangements for meas- 
ur'ng filtering action 


and output transformer phase and 
gain response is a function of the 
capacitance across its output ter- 
minals, it was necessary to parallel 
the load with a capacitor C such 
that any increased capacitance in 
the load would not cause increased 
phase shift which would endanger 
stability. The consequent ampli- 
fier gain reduction was compen- 
sated for by L-C filter action. The 
sum of these two effects is included 
in the total attenuation vs fre- 
quency plot of Fig. 4A. The stabil- 
ity criteria plot in Fig. 4B shows 
the gain of the amplifier, this being 
the inverse of the attenuation pro- 
duced. 





io Amplifier Matches 





Chassis of 18-watt cmolifier includes preamplifier and power supply 


RANSFORMERS are used _— in 
4 nerneont amplifiers for impedance 
transformation to deliver maximum 
power to a given load with mini- 
mum distortion and to isolate the 
load from 
nents in the circuit. An ideal trans- 
former should perform these func- 
tions without introducing any dis- 
tortion and power loss. However, a 
practical audio transformer is far 
from the ideal and it is the heaviest, 
bulkiest and most expensive item 
in an audio amplifier—including 
even the power supply transformer 


direct-current compo- 
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(on a watt per watt basis). 
The equivalent circuit of an iron- 
transformer 


is shown in Fig. 1 and requires lit- 


core push-pull output 


tle comment other than that it now 
represents an impedance that varies 
both with frequency and operating 
level or excitation. 

Amplitude distortion will be 
caused due to the nonlinearity of 
the B-H characteristics of the core 
material and will become worse at 
low frequencies as can be seen from 
the relation 


E, = 444 fBA\ X 10° volt 


By KERIM ONDER 


cuit Research Laborato 
Vew York a? a 


Investigation of nonlinear dis- 
tortion caused by transformer core 
materials shows that the total har- 
monic distortion may run up to 
several percent.’ Additional ampli- 
tude distortion will be generated 
due to mismatch between the load 
and the tubes as a result of trans- 
former impedance variation par- 
ticularly at and high fre- 
quencies, 

The amplitude falls off at low 
frequencies due to the finite value 
of the primary inductance and due 
to leakage inductance and winding 
high frequencies. 
tesonance effects are also produced 


low 


capacitances at 


at certain frequencies, 

Frequency distortion will be ac- 
companied by phase distortion and 
this becomes an important consid- 
eration when feedback is applied 
around a loop including the output 
transformer. At certain frequen- 
cies the nature of feedback may 
exceed the stability requirements 
where a safety margin of 30 de- 
and 15-db around the 
feedback must be allowed. 
This requires that the cutoff rate 
at both ends of the frequency re- 


grees loss 


loop 


sponse curve should not exceed 10 
db per octave. Some feedback am- 
plifiers which stable 
under steady conditions show poor 
transient response and _ instability 
when subjected to the tone burst 
method of testing.’ 

The efficiency of an audio output 
transformer is often overlooked. 
there are commercial 
transformers in which the losses 
including the total core and copper 
losses may be as high as 50 percent. 
The core losses vary with both 
frequency and flux density accord- 
ing to the well known relation 

£ P= kifBm® +h LB? watts (2) 


seem to be 


However 
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Voice-Coil Impedance 





Balanced transformerless amplifier is characterized by low distortion, wide frequency 


range and good transient response. Typical amplifier produces 18 watts of audio and 


weighs only 4 pounds including preamplifier and power supply 














FIG. 1—Equivalent circuit of a typical 
output transformer illustrates its fre 
quency dependence 


As a result of this, the frequency 
response of an amplifier will look 
quite different at various power 
levels. 

Furthermore with push-pull out- 
put transformers, there is the prob- 
lem of symmetry and coupling be- 
tween each half of the primary as 
the windings; 
and unless a coupling factor of one 
is realized, the flux due to the d-c 
components cannot be 
cancelled out while maintaining a-c 
symmetry. This is of particular 
importance in class-B audio ampli- 


well as secondary 


completely 


fiers. 
Thus, the performance of an 
audio amplifier is intimately linked 
with the quality of the output trans- 
former. It is by no means an easy 
task to design a good audio output 
transformer even if weight 
size are of no consideration. 
Hence, many attempts have been 
made to eliminate the output trans- 
former.” * ' 
Some 


cost, 
and 


may be pre- 
scribed for a transformerless ampli- 
fier. The circuit should be sym- 
metrical with no d-c through the 
load and it should not be necessary 


objectives 
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to use large electrolytic capacitors 
to block the d-c components. The 
tubes should be easily driven in the 
right phases, without using trans- 
formers; but in-phase components, 
such as hum, should not appear in 
the The 
should be as low as possible and no 
should be the loud- 
speaker coil. Inverse feed- 
back should be easily applied with- 
out using complicated circuits. 


load. output impedance 


taps used in 
voice 


Transformerless Amplifier 


Figure 2 shows the circuit of a 
power amplifier consisting of four 
tubes connected in a balanced bridge 
circuit and so driven that each tube 
the 
The tubes are properly biased to 
normal operating plate 
voltages and currents. The lower 
tubes in the bridge are biased with 
the total plate currents flowing 
through R,. The upper tubes are 
positively biased by the  bleeder 
network R,, R. and R,, so that the 


delivers equal power to load. 


establish 


correct negative bias is established 
between their grids and cathodes. 
The bias voltage should be equal in 
all tubes. 

The loudspeaker or load is con- 
nected between points 5 and 6 and 
no current should flow through it 
A d-c 
balancing control R, is provided to 
zero adjust the circuit if necessary. 
However, due to the nature of the 
circuit, out-of-balance current with 
tube replacement is very small, 
even without this control. 


in the absence of a signal. 


A push-pull voltage amplifier 
the output tubes in the 
proper phase and amplitude. Since 
less drive is required for the lower 
tubes, taps are provided in the plate 
load resistors of this amplifier. The 
drive may be termed diagonal phas- 
ing, since the tubes on the same 
driven in phase 
the the other 
diagonal are 180 degrees out of 
phase, The drive voltage e, for the 
upper tubes depends on the value 


drives 


diagonal are 


whereas tubes on 
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FIG. 2—Basic circuit diagram of transformerless amplifier 

















FIG. 3—Equivalent circuit of amplifier 


of the load resistance and is given 
approximately by the expression 


a =e + — (3) 


where e, is the output voltage. 

The equivalent a-c circuit of the 
power amplifier stage is shown in 
Fig. 3A and may be represented by 
a generator of voltage 2ue, in series 
with the plate resistance r, (Fig. 
3B). Thus the total power is 4 
times that of a single tube. It 
should be noted that e, is the net 
a-c driving voltage between grid 
and cathode. 


Circuit Variations 


Several varieties of this circuit 
are possible. For instance, the grids 
of the upper tubes may be directly 
connected to the plates of the volt- 
age amplifier as shown in Fig. 4. 
In this way the coupling capacitors 
and the biasing resistors are elimi- 
nated. Then the d-c balancing of 
the power amplifier is adjusted by 
potentiometer R in the voltage am- 
plifier cathode circuit. An audio 
amplifier using this variation was 
built and used for sometime with 
good results. Furthermore the 
tubes may be biased for class-AB 
or class-B operation for higher 
plate efficiencies. With the direct- 
coupled circuit, however, the fila- 
ments of the push-pull amplifier 
cannot be placed in the cathode 
lead. 

Feedback can be connected be- 
tween either point 5 or 6 and a 
suitable point in the early stages 
of the amplifier virtually to elimi- 
nate amplitude distortion. It can 
also be applied in push-pull from 
both points in the output. Poorly 
filtered d-c plate supply voltage can 
be used with no audible hum in the 
output. In this case feedback must 
be applied in push-pull. 

A complete audio amplifier using 
this circuit in the output stage is 
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shown in Fig. 5. A see-saw type of 
phase inverter is used although 
other types are equally satisfac- 
tory. The filaments of the voltage 
amplifier and the phase inverter 
tubes are placed in the common 
cathode circuit of the power output 
stage. In this way filament hum is 
eliminated and some saving both in 
power and parts realized. 


Audio Characteristics 


Overall negative feedback of 
about 15 db is applied from the cor- 
rect output terminal to the cathode 
of the input tube. With a total plate 
current of 215 ma at 270 volts and 
using a load of 400 ohms the out- 
put power is 9 watts with an inter- 
modulation distortion of only 0.7 
percent. Plate efficiency under 
these conditions (class-A opera- 
tion) is 20 percent. Power output 
versus load impedance is shown in 
Fig. 6A. Intermodulation distor- 
tion versus power output with and 
without feedback are shown in Fig. 
6B. 

No special comments are neces- 
sary for the frequency response of 
this amplifier; since the only limit- 
ing factors are the tube and stray 
capacitances at high frequencies 
and the size of the coupling capaci- 
tors at low frequencies. It is flat 
within the audible range and the 
response is the same at all levels of 
operation. This is not true for 
transformer amplifiers. An input 
voltage of 0.3 volts rms is required 
for full power output. 

One criticism which may be 
directed against this transformer- 
less amplifier is the fact that a com- 


paratively high impedance loud- 
speaker is required for full power 
output. However, even with a 4- 
ohm loudspeaker, sufficient volume 
without noticeable distortion can 
be obtained in an average-size 
room. 


18-Watt Amplifier 


With the object of increasing the 
power output and at the same time 
reducing the load impedance, an- 
other amplifier was built using four 
type 6082 tubes. These tubes are 
industrial versions of the well- 
known 6AS7G and require 26.5 
volts for the filaments. Hence it is 
possible to connect all the tubes in 
series across the power line with- 
out using a filament transformer. 

As seen from Fig. 6 the ideal 
loudspeaker for use with the am- 
plifier described should have a 
voice-coil impedance of 400 ohms. 
However, satisfactory results are 
also obtained with a 16-ohm loud- 
speaker. Several speakers may be 
connected in series to obtain an 
approximate match to the ampli- 
fier; for example, four 50-ohm five- 
inch intercom speakers mounted in 
a suitable enclosure make an ideal 
system. 

One of the best speakers tried 
with the system is a special DeLuxe 
12 Bakers loudspeaker having a 
voice-coil impedance of 250 ohms. 
This unit has a power rating of 15 
watts and its frequency range is 
18 to 17,000 eps. 

The cone is suspended with a 
cloth ring and has a fundamental 
resonant frequency of about 35 
cps. 
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FIG. 4—Basic circuit of transformerless amplifier using direct coupling 
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FIG. 5—-Complete transformerless amplifier capable of outputs of 8 watts. Bridge-type 


If desired, an output transformer 
‘an be used with advantage, since 
the requirements imposed on the 
transformer would be far less than 
a conventional push-pull audio out- 
put transformer. This can be of 
simple construction, with only two 
windings and having a small turns 
ratio. Such a transformer will be 
comparatively free from the trou- 
bles outlined in the beginning of 
this paper and will cost far less. In 
fact, an ordinary filament trans- 
former has been used successfully 
with large amounts of negative 
feedback applied over the secondary 
winding. 


Applications 


The amplifier circuit described 
above is not restricted to the cir- 
cuits, tubes and mode of operation 
described. Other tubes, such as the 
12B4 and the 6SN7 may be used, 
but with some sacrifice in power 
output. Also the total plate current 
may be reduced to 150 ma or to 300 
ma to simplify the cathode load cir- 
cuit and provide heater current for 
the voltage amplifiers. Several va- 
rieties using the basic idea may be 
used. Furthermore, several appli- 
cations of this amplifier circuit are 
possible, besides its use as a 
straight audio amplifier. It can be 
used with advantage in recording 
amplifiers, in ultrasonics, in wide- 
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band amplifiers, in aircraft, in com- 
mercial, military and other equip- 
ment where reduction of weight, 
and compactness are the objectives. 


Cathode-Ray Circuits 


This transformerless amplifier 
circuit is particularly suitable for 
magnetic deflection of cathode-ray 
tubes in television, radar and other 
applications. The linearity of the 
forward trace will be greatly im- 
proved due to the wide frequency 
response and no high transient 
voltages will be produced during 
the return trace other than across 
the yoke inductance. A damper 
diode may be connected across the 
output to reduce these transient 
voltages. Furthermore the effi- 
ciency of the system will be greatly 


ouptut circuit matches voice-coil impedance 


improved, particularly in the line 
drive circuit where the frequency 
is high. In contrast to push-pull de- 
flection systems, there will be no 
direct current through the yoke and 
no center tap is necessary. The 
linearity of the tubes may be im- 
proved by the application of nega- 
tive feedback as discussed above. 
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Multiexposure Flash 





Hydrogen thyratrons triggered by ring counter provide ten one-microsecond flashes 


for series photography of rapidly 


occurring phenomena, and use in making Schlieren 


and shadowgraph pictures. Flash timing can be synchronized with camera operation 


Microsecond flash equipment with high-speed camera at left. Pulse 
generator supplies triggering pulses for series of ten flashes 


EQUENCE photography of 
S phenomena such as projectile 
motion, explosive and 
rapid mechanical motions require 
a timed series of short-duration 
flashes. The system described in 
this article provides a group of ten 
one-microsecond synchro- 
nized with camera operation. 

The equipment consists of a tim- 
ing-pulse and driver, a 
pulser with energy storage 
power supply, a light source and a 
photographic 

The light source can be either a 
magnesium gap or a_ gas-filled 
strobe lamp and will dissipate 32 
watt-seconds of energy for each 
pulse. Time interval between light 
flashes can be adjusted from 100 
usec upward, 

A block diagram of the complete 
photographic system in shown in 
Fig. 1. The timing unit provides 


reactions, 


pulses 


source 


and 


recorder. 


This article is based on a paper presented 
at the National Electronics Conference, 
Chicago, 1953. The paper will appear in 
Proc NEC 
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synchronization of the light im- 
pulses with camera operation. 
When a high-speed movie camera 
is used, a magnetic pickup coil is 
aligned with the film-sprocket tooth, 
pulsed flash 


approximately at the 


causing a signal to 


the light 





START 
PULSE 
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FIG. 1—-Block diagram of flash system. 
Pulser connects series of charged ca- 
pacitors across flashlamp 


wo 


"att g a. 
eB i 
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— 
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Thyratrons of pulser unit connect energy storage capacitors at bot- 
tom if picture across light source when triggered by counter circuit 


time. If a 
used 


frame 
camera is 


center of each 
rotating-mirror 
the light flashes are controlled by 
a time-mark generator. 

The driver, which contains a ten- 
stage gas-tube counter, shapes and 
the time marks for the 
pulser circuit. Driver action can 
be triggered by the phenomenon 
observed. 


counts 


being 

The 
storage capacitors and 
switching tubes. 
the 


source as 


pulser consists of energy- 
thyratron 
These tubes con- 
nect energy into the 
light each successive 
pulse is received from the driver. 
An 18-kv power supply charges the 
storage capacitors for each cycle. 


stored 


Driver 


The driver unit, shown in Fig. 2, 
is composed of a pulse-shaping cir- 
cuit, gate amplifier, control multi- 
vibrator, ten-stage thyratron 
counter and ten output circuits. 

A two-stage limiting-type am- 
plifier and a monostable multi- 
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or High-Speed Cameras 





By L. D. FINDLEY E.S. KENNEDY AND J. H. VAN HORN 


Vidwest Research Institute Telecom, Ine 
Kansas City, Missouri Nansas City, Missouri 





vibrator make up the pulse-shaping 
circuit. The timing signal is TO PULSER UNIT 
squared by the amplifier and this tlie 
square-wave is differentiated to ob- 
tain a trigger signal for the multi- 
vibrator. Amplifier sensitivity is OUTPUT 
such that the multivibrator is trig- a 
gered with a one-volt input signal. 
For sine-wave input, sensitivity 
is somewhat dependent upon the a 
frequency; at frequencies of 3.5 ke 
and higher, one volt rms is suffi- 
cient; at lower frequencies the 
amplitude must be _ increased 
slightly. With pulsed-signal inputs, ee 
repetition frequency is immaterial. Sei «nest SHAPER AMPLIFIER 
Pulses having an amplitude slightly eee Tk ee 
greater than one volt and a rise z 
time of a few microseconds are [ : 
satisfactory. 
The output pulse of the shaper Ps 
is obtained from the trailing edge 
of the multivibrator pulse. This 





































































































TEN-STAGE COUNTER 
























































pulse can be adjusted in width from FIG. 2—Driver unit, shown in block form, supplies ten pulses to the pulser unit when 
about 10 to 85 usec, and, hence, the triggered by signal from marker generator or magnetic pickup 

timing pulses can be delayed by a 
controlled amount within this TO OUTPUT STAGES 
range. This delay is used for 

centering the light pulses in the 
frame exposure time. 

A 6AS6 tube is used as a gate. 
Pulses from the shaper are applied 
to its control grid and its suppres- 
sor voltage is controlled by a bi- 
stable multivibrator. In its normal 
reset state, the  multivibrator 
clamps the gate suppressor at a 
negative bias level and blocks the 
timing pulses. When a-. start 
pulse occurs, this bias is removed 
and the pulses pass through to the 
counter. The gate remains open 
until the counter has received ten 
pulses. At this time an end pulse 
is generated resetting the control 
multivibrator. . T om 

Pulses out of the gate are ap- By a + 
plied in parallel to the grids of all K* K1,000 
thyratrons in the counter. Since 
this requires more power than the 



































FIG. 3—Two of ten ring-counter stages. Circuit constants give a maximum count of 
10,000 per second using component values indicated 
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6AS6 can deliver, the gate circuit is 
followed by an amplifier 
cathode follower. 


and 


Counter 


The counter is a version of a gas- 
tube ring counter in which the ring 
has been opened. A typical pair of 
counter stages is shown in Fig. 3. 
In the normal reset state, all thy- 
ratrons of the counter are noncon- 
ducting. The voltage-divider net- 
work in the cathode circuit of each 
stage places a negative bias on the 
screen of the succeeding stage. 
This bias is sufficient to prevent 
the thyratron from being fired by 
any pulses present at its grid. If 
the thyratron in the preceding stage 
conducts, the voltage drop across its 
cathode’ resistor decreases’ the 
screen bias to approximately zero. 
When the bias is removed, the stage 
will fire on the next pulse. 

The screen of the thyratron in 
the first stage of the counter is 
clamped at zero bias voltage. There- 
fore, this stage will fire on the first 
pulse that is passed by the gate to 
the counter. A 1,000-uyf capacitor 
across the screen of each stage 


forms, in conjunction with the di- 
vider of the preceding stage, a slow- 


time-constant charging circuit. 
This R-C circuit prevents the screen 
voltage from changing so rapidly 
that two stages of the counter will 
fire on a single pulse. The plate 
load of each stage is such that con- 
duction will continue after each 
stage is fired. This prevents the 
counter from counting through 
more than one cycle without being 
manually reset. For the circuit 
constants shown in Fig. 3, the 
counter is limited in counting speed 
to about 10,000 counts per second. 

The large negative signal that 
occurs in each stage as it is fired 
is fed through a biased diode to an 
output stage. This clipping of the 
signal removes hash appearing at 
the thyratron plate during conduc- 
tion. 

Each output stage of the driver 
unit is composed of a triode in- 
verter, one-half a 12AU7 and a 
2D21 thyratron pulser. The ca- 
thode of the thyratron is cable- 
connected to the 25-ohm grid circuit 
of a hydrogen-thyratron discharge 
circuit in the pulser unit. A 150- 
volt pulse is developed across 25 
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ohms by this circuit arrangement. 

It was found necessary, however, 
to place approximately 100-volt bias 
on the control grids of the 2D21 
pulser circuits. This is to counter- 
act the large negative pulse fed 
back through the cable from the 
pulser unit when the hydrogen 
thyratrons corresponding to other 
output circuits are discharged. 
This large pulse is due to the plate- 
grid capacitance of the 5C22 thy- 
ratrons. 

Power for the driver unit is sup- 
plied by a conventional low-voltage 
supply. A series-type voltage regu- 





OUTPUT TO LIGHT SOURCE 








TO 8 OTHER STAGES 











FIG. 4—Series of 5C22 thyratrons se- 
quentially switches ten 0.25-uf energy- 
storage capacitors across flashlamp 


lator controls the voltage to the 
counter thyratrons. Other voltages 
are obtained by taps on a bleeder 
circuit or across glow-discharge 
regulator tubes. 


Pulser 


The light-source pulser consists 
of ten 5C22 thyratrons and sequen- 
tially switches ten energy-storage 
capacitors into the light source. A 
circuit diagram of this unit is 
shown in Fig. 4. 

A negative excursion toward zero 
will occur for all thyratron anodes 
except the one firing, or those that 
have been previously fired. Due to 
capacitive coupling between the 
anodes and grids of the 5C22’s, the 
grids are also driven negative and 
if the grid impedance is high 
enough the grids will be driven 
positive as the anodes return to 


full d-c level. Since this would 
result in the firing of all tubes 
simultaneously, a resistive grid im- 
pedance of 25-ohms has been chosen 
for proper operation of this pulser. 
Each grid receives its driving pulse 
through a 50-ohm coaxial cable 
from the driver unit. 

In each pulser stage, a 0.25-yf 
energy-storage capacitor gives a 
one-microsecond light pulse when 
used with light-source impedances 
of four to five ohms. The capaci- 
tors are charged to 16 kv through 
18-megohm resistors. This re- 
sistance was selected to isolate the 
individual pulse stages and to re- 
duce the high-voltage power supply 
charging current following each 
operation cycle. The 5C22 thyra- 
trons are in shunt across the high 
voltage, and the capacitors are con- 
nected from each anode to ground 
through the light source. A wire- 
wound resistor shunts the light 
source to provide a d-c charging 
path to the capacitors. Under pulse 
conditions this resistor has neglig- 
ible effect, owing to its high induc- 
tive impedance. 

The power supply is a conven- 
tional voltage-doubler system us- 
ing 371B rectifiers and is capable 
of supplying up to 18 kv at 50 ma. 

Surge fields inside the pulser 
cabinet are severe enough to dis- 
turb the reference amplifier in the 
low-voltage driver supply. For 
this reason the driver supply and 
driver are located in another cabi- 
net external to the pulser. 

Normally the 5C22 thyratron is 
not forced-air cooled, but with a 
compact array of 10 tubes whose 
heater consumption totals 650 
watts, fan cooling is necessary. 

The development described in 
this article was carried out under 
a contract with the Small Arms 
Branch, Research and Development 
Division, Office of Chief of Ord- 
nance. The authors also wish to 
acknowledge with gratitude the 
assistance of Messrs. Goll, Williams, 
Rosine and Rendina of the Mid- 
west Research Institute Staff. 
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ain-Stabilized 


Transistor Amplifier 


Junction transistor amplifier uses unbypassed emitter resistor to obtain a predictable, stable 


gain and wide range of input impedances. 


Audio and instrumentation equipment are 


among possible circuit applications 





NHERENT low input impedance 
I and wide variation in gain of 
transistor amplifiers often necessi- 
tate transformer coupling and wide- 
range amplitude control. The 
grounded-collector circuit has a 
high input impedance, but a gain of 
less than unity. The amplifier cir- 
cuit described here possesses the 
high input impedance of the 
grounded-collector connection, the 
amplification possibilities of the 
grounded-emitter connection, and a 
predictable and stable gain. 

Analogy between the grounded- 
emitter transistor amplifier and 
the grounded-cathode vacuum-tube 
amplifier indicates that gain sta- 
bility may be obtained by an unby- 
passed resistor between emitter 
and ground. This produces nega- 
tive current feedback, causing in- 
creased gain stability at the cost of 
lowered overall gain. In the case 
of the transistor, the increased in- 
put impedance obtained may com- 
pensate for the gain reduction. 


Theoretical Basis 


The transistor amplifier and its 
conventional low-frequency equiva- 
lent circuit are shown in Fig. 1. 
The symbols used are standard: 
e, is the a-c input voltage, e, the 
a-c collector voltage output, e,’ the 
a-c emitter voltage output, r., T, 7. 
and r,,, are the transistor parame- 
ters,’ J, = —(/I, + I,) is the emitter 
current, 7,= —I, is the collector 
current, R, is the external emitter 
resistor, R, is the external collector 
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resistor and EF. is the collector bias 
voltage. 


3y straightforward analysis 
Ria tret+R, 


(r, + 


Retro + Ro tte — Tm 


R.) (te t; Ba) 


R. (tm  - R,) 
Iro(Re+re+Re+re—tm) 4 
(Ry +r.) (Re+Te)] 
and 


R, (Re + re) 
Iro(Re+re-+Re+r, 
(R.+r.) (Re+r-)] 


Tm) + 


Since junction-type transistors 
are generally used in the grounded- 
emitter circuit, it may be assumed 
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FIG. 1—Grounded-emitter transistor am- 
plifier (A) and low-frequency equivalent 
circuit (B) 


that r,, and r. are much larger than 
R. and R., which are in turn much 
larger than r, and r, (remembering 
that r,,<a7,.'). Values used in cal- 
culations are, r, = 0.7 meg, 7, = 350 
ohms, r, = 20 ohms and a = 0.975. 

Values of R, and R, will gen- 
erally be between 1,000 and 50,000 
Application of these as- 
sumptions to Eq. 1, 2 and 3 shows 
that 


ohms. 


(4) 


Ru = Ret pa ae —— (6) 

A’ = (6) 

If it is assumed further that « is 
very nearly unity, Eq. 4 and 5 
reduce to 


(7) 


Ria ~ Re + 7 

Equation 8 shows that this am- 
plifier may possess high input im- 
While Eq. 7 and 8 are 
over-simplifications, they serve to 
indicate the magnitudes of the 
gains and input impedances which 
may be achieved. 

The output impedance of this 
amplifier is essentially equal to R,. 
This indicates that the smallest 
possible value of output impedance 
is determined by the maximum 
voltage swing desired. If a 10-volt 
peak-to-peak swing is desired from 
a transistor whose maximum prac- 
tical collector current is 2 ma above 
cutoff current, the minimum output 


pedances. 
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impedance is 5,000 ohms. Thus 
very low output impedances may be 
achieved in low-level stages where 
the maximum 
small, 

The condition where R, = R, is 
the equivalent of the 
vacuum-tube phase splitter. If 2 
were unity the collector 
emitter currents would 
the 
would be equal in magnitude and 
opposite in phase. In the junction 
transistor, balanced outputs can be 
achieved by making the ratio of the 


voltage output is 


transistor 


a-c and 


be equal, 


and two a-c voltage outputs 














FIG. 2-Amplifier circuit used to obtain 
data given in Table I 


emitter resistor to the collector re- 
sistor equal to «. This means that 
R, is about five percent larger than 
| = 

For the CK721 transistors tested, 
the gain of a single amplifier was 
flat to about 20 ke, falling off 6 db 
at about 100 ke. 

The gain obtained from 
caded stages, however, will fall off 
more rapidly due to decrease of 
input impedance with 
This will be discussed further as 
apparent input capacitance. 


cas- 


frequency. 


Measurements 

The circuit of Fig. 2 was used 
to make gain and input impedance 
measurements. Bias applied at the 
base through a l-megohm resistor 
increases the undistorted output of 
the amplifier by allowing the input 
to become somewhat positive before 
the emitter current is cut off. This 
biasing resistor is a direct shunt 
upon the input impedance of the 
amplifier, and its effect has been 
removed from the tabulated values 
Or Bin, 

The data of Table I, taken from 
the circuit of Fig. 2, have measured 
gain accuracies ranging from about 
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5 percent when R, is zero tu about 
1 percent in the unity-gain condi- 
tion. 

The measure- 
ments have approximately 5-percent 
accuracy. Computed values given 
in the table were obtained from Eq. 
1, 2 and 3. 

The data of Table I indicate the 
increased input impedance and gain 
stability produced by the emitter 
resistor. They also show that gain 
can be predicted quite accurately 
when an emitter resistor is present. 
Note that unit No. 1, whose gain 
without degeneration is much lower 
than any of the others, continues 


input-resistance 


to have less gain in the presence 
of current feedback but by a much 
smaller percentage. 
Calculations 
The 


tween 


correlation  be- 
and measured 
gain is at least as good as antici- 
pated, since Eq. 4 has shown that 
the gain must vary at least as 
widely as a For the CK721, this 
variation is about 5 percent.’ 


degree of 
computed 


No great accuracy of prediction 
of input impedance is 
since it is a function of r.. 


expected, 
Collector 


Table I—Voltage Gain and Input 


resistance varies widely between 
units and with voltage and current 
conditions for a given unit. The 
fact that the computed gain is 
high and the computed input re- 
in the absence of 
degeneration could be explained by 
the yr, for all of the units being 
larger than usual. In this condi- 
tion (R, = 0), the gain and imped- 
ance of the amplifier reflect the 
variability of transistor 
ters. 
Thus 


between 


sistance is low 


parame- 


the lack of correlation 
computed and measured 
values is to be expected, indicating 
the value of the current-feedback 
method. 

A relatively low frequency of 
measurement, 1,000 eps, was chosen 
to eliminate the effects of the ap- 
parent input capacitance of the am- 
plifier. While gain is constant to 
about 20 ke, the input impedance 
is not. 


Apparent Input Capacitance 

The apparent input capacitance 
is felt that 
this is at least partially a transit- 
time effect. 
capacitance measured are not con- 


is so-called because it 


The large values of 


Impedance Data from the Circuit 


of Fig. 2 





R 
R R,= 


Pransistor 


Unit No 


Gain | 
collec- 
tor 
output 


Crain | 

collec 
tor 

output 


Rin 


ohms 


Ria 





70 500 8.1 
2 205 100 9 
3 195 TOO 8 
1 150 600 | 


ftomputed, 290 


R 


Gain 
collec- 
for 
output 


Gaain 
collee 
tor 
output 


Transistor 
Unit No Ria 


(ohms) 


Rin 


(olims 


| 180 
2 310 
3 330 


1,300 | 9.4 
900 10.0 
,700 | 10.4 
600 10.2 
690 = 10.0 


| 280 
580 


Computed 





1,050 ohmslR, = 


ohms) 


12,000 
18,000 
34,000 
20,000 
870 9 27,000 


R, (Ro = 2,300 ohms/ R, = 10,5000bms 


20 000 
10,000 
18 000 
15,000 
35,000 


= 10,000 ohms 


1,900 ohms! AR, = 10,500 ohms 


Gain) Gain 
collec- emit- 
tor ter 
outputioutput 


| Giain 

collec- 
tor 

output 


Rin 


(ohms 


Rin 


(ohms) 


1.80 5,000 0.85 0.99 11,500 
1.87 7,000, 0.87 1.00) 13,500 
1.96 15,000 0.93 1.0L 27,000 
1.93 11,500 0.91 1.00) 21,500 
l 


88 10,300 0.89 0.98 19,700 


= 25,000 ohms 


R, = 23,000 ohms 
Gain 
emit- 
ter 
output 


Gain 
collec- 
tor 
output 


(iain 
collec- 
tor 
output 


Rin 


obmis ) 


Rip 


(ohms 


O8 105,000) 0.93 
16.) 145,000 0 96 


2 
9 
2.25 | 205,000; 1.¢1 
» 
2 


1.00 
1.01 
1.01 
1.01 
0.99 


195,000 
255,000 
120,000 
355,000 
255 ,000 


24 185,000 1.01 


15 145,000, 0.98 
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firmed by the transistor manufac- 
turer® or by bridge measurement, 
nor is it possible to obtain a marked 
peak of input impedance at one 
frequency when a high-Q coil of 
the proper magnitude is shunted 
across the input. It seems possible 
that the inherent transit time of 
the semiconductor could cause an 
effect analogous to input capaci- 
tance. That is, the current flowing 
through the emitter and collector 
in series, lags the current in the 
emitter-base circuit in much the 
same way as the current through 
the resistor of a parallel R-C com- 
bination lags the current through 
the capacitor. The phase of the 
output current is then not proper 
for current degeneration, lowering 
the input impedance just as the 
impedance of the parallel R-C is 
decreased due to the 
the capacitor. The effect of transit 
time increases with frequency just 
as does the effect of a shunt capaci- 
tor. 


presence of 


Input Impedance 
The circuit shown in Fig. 3 was 
used to measure the input imped- 
ance of the amplifier. If this input 
impedance is assumed to be a re- 
sistor R,,, 


C,,, then 


(5) -(r+ i) +e 


Measurements indicated that C 
was about 100 uuf. Essentially the 
same result was obtained at several 
frequencies, indicating that the as- 
sumed form of input impedance 
gives usable results. As a further 
check, the loading effects of the 
amplifier on a 10,000-ohm square- 


shunted by a capacitor, 


wave observed and 
compared with results obtained by 
loading with a 
The two effects were similar in all 
showing the 
terioration of rise time. 
A phenomenon similar to the 
Miller effect in the vacuum-tube 
amplifier was observed. Apparent 
input capacitance with 
amplifier gain 
equation 


source were 
simple capacitor. 


respects, same de- 


increased 
according to the 


Co = Cy + At (10 


For the units tested, C, was of 
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FIG. 3—Circuit used in measuring input 
impedance of transistor amplifier 














FIG. 4—Four-stage transistor amplifier 
using emitter degeneration to stabilize 
gain and raise input impedances. 
Values for R. and R. are given in text 


the order of 100 yuf and C, about 
10 usf. It seems possible that C 
is the true base-to-collector capaci- 
tance, increasing in effect with gain 
exactly as does the grid-to-plate 
capacitance of the grounded-cath- 
vacuum-tube amplifier, while 
C, is primarily a transit-time effect. 


ode 


Cascading of Stages 


Since the gain of each stage de- 
creases as its input impedance in- 
creases, the use of current degen- 
eration does not produce increased 
overall gain of cascaded stages. If 
an amplifier having a gain of A 
and input resistance of r./(1-A) is 
used to amplify the voltage from 
a source of output impedance R., 


the net gain, A,, becomes 


q 4) 


, , vk 1+(1 


Since A must always be negative, 
the largest value of A, is obtained 
where A is very large and the input 
resistance very small. 

There are, however, distinct ad- 
vantages of this amplifier. It may 
be used to amplify the output of a 
high-impedance without 
overloading the source. It also 
eliminates the large-range volume 
controls which are required without 


source 


gain stabilization in order to allow 
unit interchangeability. 

To illustrate that these amplifiers 
may be cascaded by simple capaci- 
tance coupling, the four units 
tested were placed in the circuit of 
Fig. 4. With R, = 10,000 ohms and 
R, = 4,700 ohms, the gain of each 
stage should be 2.015, the input- 
impedance 93,500 ohms (including 
the effect of the 1-megohm biasing 
resistor), and the output impedance 
about 10,000 ohms. Operating from 
a zero-impedance source into a very 
high impedance load, the gain 
should be 

, 93,000 ’ : 

tee (scans } ono) 13.36. 
Using 5-percent resistors, the meas- 
ured gain was 12. 

In the same circuit with R 
changed to 1,000 ohms, the com- 
puted total gain becomes 2,600 
(including the attenuation due to 
the 0.1 uf coupling capacitors) and 
the measured gain was 2,000. The 
accuracy of prediction has been re- 
duced with the decreased degenera- 
tion. It is, however, at least as good 
as the predictability of a single 
without The 
total gain was down 3 db at 16 ke 


stage degeneration. 


for four amplifiers in cascade. 


Conclusions 


High input impedance and gain 
stability may be obtained at the 
sacrifice of total gain for a tran- 
sistor amplifier. The gain stability 
feature troublesome 
temperature 


reduces the 
variability of these 
devices. 
quality transistors will 
also produce satisfactory results in 
the circuit, but the results will be 
inferior both 
smaller in magnitude 
The author acknowledges the aid 
of Rufus P. Turner in the solution 


practical problems, in 


Lower 


since and r. are 


of certain 
the taking of valuable data and in 
the wording of explanations. 
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(E) OSCILLATOR 
APPLICATION 


(F) AMPLIFIER ISOLATION 





nilateral Four-Ierminal 


Directional couplers made up from carbon resistors and germanium diodes reduce weight, 


size and power consumption of electronic equipment and improve reliability. 


Applica- 


tions include isolation of subcarrier oscillators in control system to prevent pulling 





IRCUITS made up of four rec- 
tifying elements and two re- 
sistors may be made to _ provide 
unidirectional coupling over a band 
of frequencies limited only by the 
frequency response of the rectifiers. 
Such circuits may be used in place 
of isolation amplifiers to effect 
economies of weight, space, energy 
consumption and first cost, and to 
improve ruggedness and reliability. 
When used to replace lossy isola- 
tion pads, unilateral networks 
achieve an effective gain in the di- 
rection of desired transmission 
without introducing added loss in 
the direction of undesired transmis- 
sion. Applications include decou- 
pling bridged inputs or outputs to 
reduce interaction, reduction of for- 
ward leakage in feedback circuits 
and, in general, reduction of reac- 
tion of the controlled on the control- 
ling circuits. 
The basic unilateral circuit of 
Fig. 1A (above) was built up from 
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unselected 10 percent resistors and 
crystal diodes, to give forward-to- 
reverse transmission ratios at 1,000 
cps of 28 db and a forward trans- 
mission loss of 3 db, with distortion 
less than 5 percent. 

The circuit action may be illus- 
trated by referring to the unipolar 
case in Fig. 1B. This circuit passes 
only positive-going waves from left 
to right. Values of R, and R, are not 
critical, but depend on the terminat- 
ing impedances, the diodes and the 
maximum forward and minimum 
reverse attenuation allowed. 

For ideal diodes, it is assumed 
that C, is shorted and C, open to ob- 
tain the equivalent circuit for the 
positive half-cycle, and vice versa 
for the negative half-cycle. Simi- 
larly, equivalent circuits can be de- 
duced either with the diodes re- 
versed or with generator and load 
interchanged. 

The composite bipolar circuit of 
Fig. 1C will transmit both half- 


cycles from left to right only. The 
equation for output voltage differs 
from that of Fig. 1B because of 
mutual loading of the two unipolar 
networks. Transmission in the re- 
verse direction is zero for ideal 
diodes, in the equivalent circuit. 


Design Criteria 


Although series resistor R, in 
Fig. 1C is not critical, there is an 
optimum value for minimum for- 
ward loss. Since the reverse trans- 
mission is zero in this ideal case, 
reverse transmission need not be a 
consideration in optimizing R.. 

If the source and receiving im- 
pedances can be adjusted so that an 
impedance match at the input and 
output of the unilateral circuit is 
obtained, R, becomes equal to 1.414 
R, or 0.707 Rs. The relationship be- 
tween R, and Rs which must hold 
for impedance matching is then Rs 
/ie = 2. 

Directional been 


couplers have 
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FEEDBACK LEAKAGE CONTROL 











(H) LINE MEASUREMENT 
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built and tested under various con- 
ditions of frequency, forward and 
reverse signal strength, terminat- 
ing impedances and d-c bias. An 
experimental model was made up 
using 1N54 crystals because they 
were readily available. In any ap- 
plication the choice of rectifier 
would be governed by signal level, 
terminating impedances, frequency 
and attenuation desired. The series 
resistance, determined experiment- 
ally for greatest forward-to-reverse 
transmission ratio, was 24,000 
ohms. The equal terminating im- 
pedances, optimized on the same 
basis as the series resistance, were 
7,500 ohms. 

With these values and a 3-volt 
signal, the reverse insertion loss 
was 33.8 db and the forward inser- 
tion loss was 9.4 db, making the for- 
ward-to-reverse transmission ratio 
24.4 db. These values were constant 
for a signal frequency ranging from 
20 to 200,000 eps. 

The input impedance of this di- 
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rectional coupler was measured with 

various terminating impedances. 
With a signal frequency of 1,000 
cps and an input of 4 volts, the in- 
put impedance varied from 21,000 
ohms to 39,000 ohms as the load 
impedance varied from short-circuit 
to open-circuit. 


Performance Characteristics 


This same directional coupler was 
also tested to determine the effect 
of the presence of a desired signal 
on the rejection of the undesired 
signal. The test was made with de- 
sired and undesired signals of equal 
levels but different frequencies. The 
rejection of the undesired signal 
was diminished 6 db; the transmis- 
sion of the desired signal was not 
affected. 

Another bipolar directional coup- 
built up with the 
diodes but with ganged variable 
series resistors. The input and out- 


ler was same 


put impedances were varied inde- 
pendently from 20,000 ohms to 560,- 
000 ohms, and the series resistors 
were adjusted to obtain minimum 
forward loss for every terminal im- 
pedance setting. Observation of the 
forward-to-reverse transmission 
ratio showed degradation as either 
input or output impedance __in- 
creased, The maximum degradation 
of forward-to-reverse transmission 
ratio occurred when input and out- 
put impedances both maxi- 
mum. The highest forward-to-re- 
verse transmission ratio 
when both the input and 
impedances are minimum. 

The forward insertion loss is 
highest for the case of maximum 
input and output impedances, as 
was true for forward-to-reverse 
transmission ratio, One important 
difference is that lowest forward in- 
sertion loss is obtained when the in- 
put impedance is large and the out- 
put impedance is small. 

With the high-impedance termin- 
ations, distortion was most notice- 
able. This was corrected by individ- 
ual adjustment of the 
resistors. 


were 


occurs 
output 


series 


Bias and Signal Level 


The presence of a large d-c bias 
in the direction of maximum trans- 
mission causes the directional coup- 
ler to conduct signals in both direc- 


tions. A d-c bias in the direction of 


maximum attenuation causes the di- 
rectional coupler to block signals 
coming from either direction. 

Tests were made to determine the 
dependence of the forward-to-re- 
verse transmission ratio and the 
forward insertion loss on signal 
level. The tests showed serious de- 
gradation of these parameters as 
the signal level became compara- 
tively small. For a change in level 
from 10 volts to 0.1 volt, the for- 
ward-to-reverse transmission ratio 
for one circuit dropped from 26 db 
to 2 db and the forward insertion 
loss rose from 8 db to 14 db. This 
points up the importance of choos- 
ing the most suitable diode for the 
application, 

A pair of directional couplers 
was connected in cascade as shown 
in Fig. 1D. The forward-to-reverse 
transmission ratio for the pair was 
6 db higher than for a single circuit, 
but the forward insertion loss in- 
creased only 0.5 db. The cascading 
might be extended with good effect. 


Examples of Applications 


When two or more oscillators 
must be connected together without 
the output of one pulling the other 
off frequency, directional couplers 
may be used as shown in Fig. 1E. 
More output can now be obtained 
from the oscillators than if lossy 
pads had been used to provide the 
necessary isolation. Circuit compli- 
cations, energy consumption and 
other evils of buffer amplifiers are 
also avoided. 

When the inputs of two feedback 
amplifiers must be connected to- 
gether, couplers may be used as 
shown in Fig. 1F to prevent inter- 
action. 

Forward leakage in a feedback 
amplifier can be minimized as 
illustrated in Fig. 1G. 

Finally, the directional coupler is 
suggested as an aid in making low- 
frequency measurements on trans- 
mission lines. A proposed circuit is 
shown in Fig. 1H. Here V, will read 
the sum of the transmitted wave 
(traveling from left to right) and 
the reflected wave (traveling from 
right to left), and V, will read only 
the transmitted wave since the di- 
rectional coupler stops reflected 
waves coming from the right. These 
voltages may be used to find the re- 
flection coefficient of the transmis- 
sion line. 








Phase-Selective Detectors 


Half-wave, full-wave and electromechanical circuits for use in self-balancing bridges, 


phase discriminators and a-e null detectors. Applications include automatic machine 


control and operation, radar search-track and navigation 


i ALL DETECTOR applications it 
is desirable to operate at 
fairly high current and voltage 
levels to minimize errors due to 
unbalance in the circuit. 

Input V, is the unknown sig- 
nal, or carrier modulated by the 
unknown signal. The other in- 
put V, is a reference voltage 
of the same frequency and phase 
as the signal to be detected. 
Output is a pulsating d-c. 
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WALTER PHASE - SELECTIVE 
RECTIFIER:: *— Gives square-law 
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if V; and V, are 90 deg out of phase 
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VHF RADIO-RANGE COMPARA- 
TOR*— Meter indicates zero when V; 
and V, are 90 degrees out of phase or 
when either or both voltages are zero. 
Used to demodulate 10-ke f-m subcarrier 
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PHASE-SENSITIVE DEMODULA- MAMON PHASE DISCRIMINATOR*— Uses balanced, polarized magnetic 
TOR*— Has push-pull output. Input amplifier to boost output of phase-selective detector. Application shown is 
may be from balanced or single-ended used to operate relay to disconnect alternator in case of field-excitation failure, 
carrier, Carrier signal is reference loss of synchronization or drive failure 
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LIVINGSTONE PHASE- COSENS PHASE-SELECTIVE MODIFIED COSENS BRIDGE DE- 
SEQUENCE INDICATOR®*— A fifty- BRIDGE’— Triode amplification pro- TECTORs— Applicable to servo con- 
to-one voltage change will cause a four- vides high sensitivity. Output pro- trol. Coils L, and L, are differential 
to-one change in the meter indication portional to phase angle divided byV, V; relay coils or fields of d-c servo motor 
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BROWN DISCRIMINATOR*— BRIDGE-BALANCE DETECTOR'*— Current in meter is proportional to 
Basic circuit for electronic potenti- E,E, cos 6. By adjusting phase of £, output current can be made dependent 
ometer. Modification of Cosens circuit on only the reactive or resistive component of either voltage. Phase is ad- 
for use with two-phase a-c servo motor justed by dual potentiometer in phase shifting circuit 
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MACNAMARA PHASE BRIDGE®— Has accuracy of 0.1 GATED-GRID DETECTOR*— Rectangular reference wave- 
percent with an input of 20 volts at frequencies up to 50 ke form produced from sinewave ¥, by diode and R-C circuit 
(continued on p 190 
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(continued from p 189) 
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GATED-CATHODE DETECTORs CATHODE-GATED DETECTOR 
Similar in operation to gated-grid cir WITH CURRENT OUTPUT*®— Used 
cuit except that pulses are applied to with d-c servo motor, Coils L, and lL, 
cathodes, Common cathode resistor are split field of servo motor or dif- 
for all tubes provides nearly push-pull ferential relay. Provides differential 
grid-cathode voltages current with low output impedance 
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BALANCED-TRIODE DEMODULATOR®— Push-pull modulated signal is 
applied to grids. Unmodulated carrier is used as reference and to supply plate 
voltage. Output is push-pull error signal 


Full-Wave Type 
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PHASE-SELECTIVE DETECTOR DOUBLE-BRIDGE PHASE DETEC- 
FOR BRIDGES"— Double-bridge TOR — Used in CAA landing system 
system for use at high frequencies as part of crossed-pointer indicator 
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MORTON SCREEN-GRID PHASE 
DETECTOR" - Reference voltage V2 
is applied to control grids and variable 
voltage V, is applied to screens 
System puts light load on power supply 
of variable phase 
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PENTODE PHASE DETECTOR®— Used in radar units. GATED-BEAM PHASE DETECTOR*— Plate current 
Has a gain of 70 using 6SJ7 tubes; with 6AS6 tubes gain is is at maximum for in-phase operation, and at a minimum 
120 with 40-volt, 2,000-cps reference voltage on V, for 180-degree phase difference 
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VHF OMNIRANGE DEMODULA 
TOR — Recovers 60-cps modulating 
signal from 10-ke f-m_ subcarrier 
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aE 
DENSITROL RECTIFIER 
BRIDGE*— Core of differential trans- 


former is actuated by float 
(continued on p 192) 
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SOCKETS... 


‘“‘QUALITY IN *QUANTITY’’ 
WHATEVER, WHENEVER THE NEED 


CONSULT CINCH 


“QUANTITY PRODUCTION 
OF LOW LOSS MICA 
COMPONENTS... QUICKLY 


. exclusively a CINCH feature. CINCH constantly demonstrates 
ability to hold tolerances on Mica moldings . . . to meet the most 
exacting requirements in small metal plastic assemblies for com- 

Cinch components are ponents of higher quality materials held to closer tolerances 
available at leading 


jobbers — everywhere CINCH sockets in large variety of sizes, shapes and types are 


available in quantities because of CINCH’'s extensive and modern 
molding facilities for mica filled low loss bakelite, and are Standard 
in service because of durability and performance. 


When requirements are exacting and the need urgent 


CONSULT CINCH 


CINCH MANUFACTURING CORPORATION 


1026 South Homan Ave., Chicago 24, Illinois 


Subsidiary of United-Carr Fastener Corporation, Cambridge, Mass. 





(continued from p 190) 











FULL-WAVE 


DEMODULATOR®— Push-pull inputs and 
output, 


Inputs are carrier-balanced. Signal V, is compared 
to unmodulated carrier signal V, 





R. L. FRANK PHASE COMPARATOR?°— Insensitive to 
the third and all even harmonics of both input voltages. 
Combines two 120-degree-conduction cascade doubler circuits 


1OMETER 


DOUBLE-CLAMP PHASE DIE-TECTOR®*— Used in British 
omnidirectional beacon. <A 200-pps signal is applied to sine- 
cosine potentiometer as a reference signal. Output is indi 
cated on a zero-center course meter 


Electromechanical Type 





WALD PHASE INDICATOR® 
high input impedance. 
1 percent. 

| cos 6/r. 


Has 
Accuracy is -t 
Average output current 
Upper frequency limit is 
determined by chopper used 


WALD 
INDICATOR®— 


er is rotated 


REBALANCING 

Similar to 
indicator, but higher precision. Resolv- 
so meter indicates zero is 
Phase shift is indicated on resolver dial 











WARD-LEONARD SYSTEM DETECTOR*— Commercial 
variation of full-wave demodulator system. Output is used 


to control d-c motor through d-c amplifier 





NAL 1 ROM 
RATE GENERATOR 
AMPLIDYNE SYSTEM PHASE DETECTOKR® — Has 
provision for antihunt signal injection from rate generator. 
Circuit gives high power amplification 


SCR-615 PHASE-SENSITIVE AMPLIFIER '*— Radar ap- 
plication with cathode-ray tube display. Cathodes are gated 
by sine-wave generator. Reference voltage comes from two- 
phase generator synchrononized with antenna 
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PHASE 
Wald 


SERVO MOTOR PILIASE 
TOR Phase detection is 
plished in two-phase motor. Output 
a mechanical torque of reversible 
polarity. = Vi+ V2, £:= Vi- Va 


DETEC- 


accom- 
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New, Compact 


Front End 
Unit 
tunes all VHF 


television 


channels 


When you're designing receivers for the new TV bands, The cireuit will tune continuously from 460 to 910 
take a look at the new Mallory ULF Front-End Assembly. megacycles (channels 14 to 83) in 180° rotation of the 
It’s so compactly built that it fits readily into crowded single tuning shaft. It works into any IF amplifier 
chassis layouts. It comes as a complete unit that cuts that operates over the 41.25 to 45.75 band. The 
assembly costs on your production line. assembly consists of a double-tuned RF preseleetor, 


oscillator, crystal mixer and tuned LF coil. 

sa i’ i ih ii: iw si: ling eg Sal cae te ts lah aad 
Figure 2. Dimensional drawing, indicating actual space Solder tab terminals are provided for connection to 
Pe a 300-ohm balanced antenna feed, and to heater and 
“B+” power supply. ‘Trimmer capacitances are 
readily accessible on the same side of the chassis as 
the tube. Output impedance is nominally 50 olums. 
The tuning shaft rotation can be either clockwise or 


counterclockwise, as desired. 


In performance and over-all stability, this LHF front 
end sets the standard for modern receiver design. 


We'll be glad to give detailed technical facts; just 


poste eee a a 


write or call Mallory today. 


. - - LP 8 MALLORY & CO ing | 
ixpect more... Get more from MATLorY 


Serving Industry with These Prowucts: »R.MALLORY @ CO. inc 


Electromechanical— Resistors * Switches ¢ Television Tuners © Vibrator y 
Electrochemical— Capacitors « Rectifiers * Mercury Batteries 
Metallurgical— Contacts * Special Metals and Ceramics * Welding Materials 


MALLORY &2 CO Inc., INDIANAPOLIS 6, INDIANA 
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Equipment for blind has battery drain of 30 vamp resulting in 700-hour life 


Pointer and Line Loeator Aids Blind 


ABILITY TO LOCATE pointers under 
glass would allow the blind to en- 
gage in work involving the reading 
of meters and the like. A simple 
device has been developed for this 
purpose, based upon a similar prin- 
ciple already described (ELEC- 
TRONICS, p 80, June 1949). 

Both circuit and equipment are 
much simpler than those of com- 
parable devices considered in the 
past. As shown in Fig. 1, the cir- 
cuit consists basically of two small 
0.04-watt neon lamps connected as 
relaxation oscillators. A Photo- 
switch A4-116 lead sulfide photo- 
cell is used as resistance element in 
one oscillator and a small potenti- 


194 


ometer is employed in the other. 

Light from a penlight bulb in 
one section of the v-shaped tube, 
illustrated, emerges from its apex 
through a small hole and is reflected 
into the other side of the tube from 
whatever lies outside the hole. 

Since variations in the reflected 
light will produce small variations 
in cell resistance, there will be small 
variations in the frequency of the 
oscillator. The second oscillator 
can be tuned to zero beat with the 
cell oscillator for any given light 
intensity. A slight change in light 
intensity will then produce a beat 
frequency. 

The unit described is 


sensitive 
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FIG. 1—-Two neon-tube relaxation oscil- 
lators are initially tuned to same fre- 
quency so that discontinuity in reflected 
light shows up as beat frequency. Effect 
is caused when light variations produce 
small variations in cell resistance 


enough to detect most printing and 
locate meter pointer positions eas- 
ily. In the latter service, the v-tube 
shown is replaced by one in which 
the apex is milled off to make the 
point of maximum 
the system about 0.312 inch beyond 
the common opening. 

Developed by C. M. Witcher and 
L. Washington, Jr. at Research 
Laboratory of Electronics, MIT, 
the device will be the subject of a 
more complete report in future. 


sensitivity of 


Binaural Broadcasts 


Use Multiplexed F-M 


RECENTLY PUBLISHED results of ex- 
periments show that it is possible 
to transmit two different programs 
on the same f-m broadcast channel. 
A successful system described by 
E. H. Armstrong and J. H. Bose 
utilizes principles shown in Figure 
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1, wherein subcarrier modulation 
is introduced through an auxiliary 
phase-shift modulator following 
the main modulator. Serrasoid-type 
modulators are used in both cases. 

Enhanced noise modulation re- 
sulting from frequency multiplica- 
tion required with the phase-shift 
method makes use of a good modu- 
lator mandatory. 
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FIG. 1—-Method oi introducing subcar- 
rier in multiplex f-m system 
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When the main-channel deviation 
is +75 ke and the side-channel is 
+20 ke, cross modulation into the 
second channel for full modulation 
on the main channel by the most 
troublesome frequencies can be held 
to better than —60 db. In experi- 
ments carried on by _ station 
KE2XCC at Alpine, N. J. a sub- 
carrier frequency of 27.5 ke was 
used. 

A workable auxiliary-channel sec- 
tion for receiving the subcarrier 
transmission is shown in Fig. 2. 
It comprises a 15-ke high-pass filter, 
resistance-coupled amplifier and 
band-pass filter. A frequency-sensi- 
tive network, followed by limiters, 
drives a 6BN6 detector. The 10-kce 
low-pass filter that prevents over- 
load of the subcarrier audio ampli- 
fier is predicated upon the present 
maximum modulating frequency of 

5 ke for that channel. 

The main channel is presently 
capable of handling 30 to 15,000 
cycles with a maximum deviation 
held to 50 ke. Binaural or two 
different programs can therefore be 
broadcast simultaneously in this 
system. 

The information abstracted here 


has been taken from a paper pub- 
lished in Proc Radio Club of Am, 
30, No. 2. 
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FIG. 2—-Auxiliary channel section of 
multiplex broadcast receiver 
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FIG. 1-—-Circuit diagram of the electronic colorimeter used in gas detector 


Optical Measurement Controls Gas Concentration 








eral-purpose optical measuring de- 
vice (ELECTRONICS, p 102, Aug. 
1951). 

As shown in the drawing, the 
tristimulus colorimeter is actuated 


A VERSATILE GAS DETECTOR of sensi- 
tivity intermediate to that between 
conventional infrared instruments 
and mass spectrometers has been 
developed from the Colorede gen- 





Gas detector uses treated tape that 
reacts to gas. Tape color is detected by 
colorimeter. Information fed into servo- 
motor provides direct process control 
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Advertisement 


The first characteristic which the 
user has a right to expect in a pre- 
cision potentiometer is accurate 
performance...and in precision po- 
tentiometers, performance depends 
upon the coil. 

In an accurate linear potenti- 
ometer, any given amount of slider 
travel must result in a correspond- 
ing voltage change...no matter 
which portion of the coil is traversed. 

To achieve this, a potentiometer 
manufacturer is careful to select re- 
sistance wire of uniform thickness 

.and to space it as accurately as 
possible when winding it around the 
core. 

Like all manufacturers of preci- 
sion potentiometers, we select our 
resistance wires from the good ones 
available from several sources... 
picking the proper alloy and size to 
meet your requirements. 

Up to this point, making precision 
potentiometers is not particularly 
difficult. 

The first critical phase is the series 
of operations involved in coil wind- 
ing...and Helipot Corporation en- 
gineers have developed a special 
machine...unique in the industry 

..which performs the coil-making 
operations in continuous sequence. 

First the core wire travels through 
pressure rollers which take out all 
kinks. Next...in a dustfree chamber 

.the resistance wire is wrapped 
around the core. To insure even 
spacing, the rate of travel of the 
core wire and the speed at which the 
resistance wire is wound are both 
minutely controlled. 

The wire travels on...through a 
small pre-heater...then past jets 
which coat it with just the right 
amount of insulating varnish...and 
through an infrared oven to dry the 
varnish. Finally, the wire is coiled 
into a helix of the correct diameter 
by another set of rollers...and cut 
to the desired length of one to forty 
turns. 

All this is done by the machine 
in a continuous operation...care- 
fully controlled at each step... fol- 
lowed by microscopic inspection and 
rigorous testing of the completed 
coils. 

At Helipot’s Pasadena plant, a 
battery of these high-speed coil- 
winding machines assures full-scale 
production of high-quality coils... 


Wor 





HOW TO 


WIND UP 


WITH A 
BETTER 


Helipot*...tirst in precision potenti- 
ometers...makes sure that, in every 
Heliport, you do have a better coil. 
Specially-developed coil winding 
machines are but one of the many 
ways in which Helipot has pioneered, 
in the manufacture of hetter precision 
potentiometers. 

The coil winding machine ts another 
example of how Helipot has applied 
mass-production techniques to delicate 
Operations requiring extreme accuracy 

. insuring the lowest price consistent 
with the high quality you expect in 
Helipot products 


TE FOR YOURS TODAY! 


ASK FOR M.S. No. 202 


*1.M. Reg. U.S. Pat 





. 
produced automatically with con- 
siderable saving of time and effort. corporation est ks . ; 
a division of BECKMAN INSTRUMENTS, INC. 
Helipot makes a complete line SOUTH PASADENA, CALIFORNIA 
of single-turn and multi-turn ? 
precision potentiometers, and PLANTS AT SOUTH PASADENA, CALIFORNIA & MOUNTAINSIDE, NEW JERSEY 


turns-counting Duodials. Many ENGINEERING REPRESENTATIVES IN PRINCIPAL CITIES 


ols are re ‘ly carried i net ‘ ae, , 
ee shipment, f erst in precision potentiometers x 
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by a treated with a 
chemical indicator reagent. A servo- 
slit the instrument 
to balance to compensate for differ- 
ences in transmittance of the paper 
in the two beams. 


paper tape 


system drives 


The gas sample is then directed 
as shown.’ One sample goes di- 
rectly to the first beam area. A 
second sample, diverted through a 
scrubber for the gas under meas 
urement, is applied to the second 
beam area. Operation is cyclic, al- 
lowing integration for several sec- 
minutes. A number of 
gases may be thus surveyed in con- 
centrations as low as a few parts 
in 10°, 

The so-called Microsensor devel- 
oped by Vitro Corp. of America 


onds or 


circuit details not found 
in the original description, ineclud- 
ing dry-disk rectifiers, ruggedized 
tubes and an output servomotor for 
direct process control. 

The improved photoelectric con- 
trol circuit is shown in Fig. 1. Out- 
put of the multiplier phototube is a 
combined direct and alternating 
current. The d-c component is a 
function of mean flux from sample 
and standard, while the a-c is a 
function of difference between the 
two. 

The d-c signal is amplified and 
fed back to control the plate resist- 
ance of the regulator tube, thereby 
reducing effective multiplier plate 
supply as incident flux increases. 
The tightness of this loop is such 


utilizes 


TV Distributor’s Pickup Uses Wire Horn 


REMOTE PICKUP of television broad- 
casts for distribution over a wire 
system requires adequate signal 
strength. This is obtained in 
Vermont Television’s Barre in- 
stallation by means of a directive 
antenna. The horn shown, com- 


198 


prising three miles of wires, picks 
up Boston on channel 4 and Sche- 
nectady on channel 6. 

Length of the horn is 120 feet 
and its opening is 65 feet. It is 
supported by poles 60 feet high. 
Gain of the horn antenna is 20 db. 


that the mean multiplier anode cur- 
rent remains substantially constant 
for all practical ranges of incident 
energy. 

Alternating-current signals thus 
direct measure of the 
brightness ratio of and 
standard. This signal is amplified 
and synchronously rectified by the 
flicker-motor commutator system so 
that a full-scale output of 1 volt d-c 
can be obtained into a 10,000-ohm 
load for a relative difference of as 
little as 1 percent for net transmis- 
sion as low as 10“. 

Information abstracted here is 
taken from a report by Phillip M. 
Engel and George P. Bentley of In- 
strument Development Laborato- 
ries, Inc. 


become a 
sample 





UNPOLARIZED 


POLARIZER LIGHT SOURCE 
.Y 


POLARIZER 











FIG. 1—Rotational effect of two polari- 
zers and an analyzer 


Faraday Shutter 
Freezes Transient 
FAST-TRANSIENT, self-luminous sub- 
jects requiring exposures less than 
100 microseconds are difficult to re- 
cord on moving film. A part of the 
problem may often be solved by use 
of several single-exposure cameras, 
each having a high-speed shutter. 

Of the several types of electro- 
optical shutters available, that em- 
ploying the Faraday effect has re- 
cently been developed for the 
Atomic Energy Commission. Fara- 
day found that the plane of polar- 
ization of light traversing a ma- 
terial in a magnetic field is rotated 
when the light is traveling in a 
direction parallel to the lines of 
force, 

A practical shutter using this 
principle requires that crossed 
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Stonized spiral phenolic coil forms, 
lug collars, bushings, and printed 
covers are used as component parts 


of many products of the electronics 
and electrical industries, among 
them being: 


R.F., 1.F., AND OSCILLATOR, AND OTHER COILS FOR RADIO AND TV * PERMEABILITY TUNERS * TUBULAR CONDENSERS 
TRANSFORMER COILS * ELECTRIC MOTORS * SELENIUM RECTIFIERS © RELAYS ° TIME CONTROL ASSEMBLIES 


Why Don't You Write Us? 


E HAVE a lot to offer you, par- 

ticularly if you manufacture 

any of the items or related prod- 
ucts listed on this page. 


Stone, alone in the paper tube 
field, can place at your service 
the experience gained from an 
industrial heritage of 126 years. 
Down through the years, we have 
been able to improve our accuracy 
of manufacturing and our mass 
production techniques to such a 
point that we can assure you 
quality products at low cost. Many 
hundreds of the country's leading 
manufacturer's know this to be 
true. 


Small diameter spiral wound insu- 
lating tubing from 3/64’to 1” ID 
is our specialty although the larger 
sizes are available. All Stone tubes 
are custom-made despite the fact 


they are mass produced and can 
be furnished in hi-dielectric kraft, 
fish paper, and plastic films in vari- 
ous wall thicknesses and lengths. 
They can also be formed, notched, 
punched, printed, dipped or im- 
pregnated with a variety of waxes 
and resins. 


Why don't you write us or better 
still, get in touch with our nearest 
representative? Stone makes many 
thousands of different items and 
we are sure that we can either 
adapt one of the products to your 
own requirements .. . or develop 
one specifically for you. You will be 
certain to find an organization 
ready and able to offer you 
unsurpassed service . . . the kind 
that has made Stone one of the 
world’s largest small diameter 
paper tube manufacturers. 


STONE PAPER TUBE COMPANY 


INCORPORATED 
900-922 Franklin Street, N.£., Washington 17, D. C. 


Wont more information? Use post card on last page 





ELECTRONS AT WORK continued 


polarizing elements be used, to- 
gether with a light-transmitting 
medium free from mechanical 
strain. If perfect polarizers are 
used, the shutter will reject all 
light when it is in the crossed or 
closed condition. The quality of 
available polarizers and the ac- 
curacy to which two of them can be 
crossed does not produce perfect 
light rejection. However, a third 
polarizer behind a second shutter 
element can be added as shown in 
Fig. 1. 

The Rapatronic camera produced 
by Edgerton, Germeshausen and 
Grier is a three-polarizer type that 
opens to 1/30 transmission and 
closes to 1/1,000,000,000. An open- 
to-closed transmission ratio of 
about 30,000,000 is needed to photo- 
graph such phenomena as nuclear 
explosions. 





‘ 
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ak Time 
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FIG. 2—Basis of a single-element mag- 
neto-optical shutter 


Because commercially available 
polarizing material was not suit- 
able, Polaroid Corp. developed 
HN-22 Polaroid to provide ade- 
quate attenuation. Best practical 
choice of the optical medium proved 
to be Faraday’s original material, 
extra-dense flint glass. Having a 
high content of lead, this glass is 
used because it produces a consider- 
able degree of magneto-optic rota- 
tion and can be manufactured with 
a controlled, low-strain quality. 

Elements of the new camera are 
shown in Fig. 2. Crossed polarizers 
P, and P, provide adequate light 
attenuation. Electrical energy re- 
quired to rotate the plane of polar- 
ization is stored in capacitor C. The 
shutter is triggered by a light pulse 
from the subject or from a separate 
flash unit to the phototube. An im- 
pulse passes through the variable 
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(ADV ERTISEMENT ) 


Plain Pointers 
on Projection 


MOST optical textbooks mention the French 
physicist Augustin Jean Fresnel in connec- 
tion with his work in helping to establish the 
wave theory of light. However, Fresnel also 
contributed greatly to the design of optics 
used for lighthouses. His work in this field, 
which forms the basis upon which light- 
house opticians still work, has led to the 
coupling of his name with a distinctive “flat 
lens type 

At first glance this might seem removed 
from the field of optical gaging and the use 
of contour projectors throughout industry 
The truth of the matter is, however, just the 
opposite. In designing the Kodak Contour 
Projector, our optical engineers have in- 
cluded a Fresnel lens directly behind the 
instrument's ground-glass screen. 


Fig. 1. Steps of the Fresnel lens duplicate the 
curvature of conventional condensers, making it 
possible to “collapse” a lens into a flat plane 


This flat plastic lens is illustrated sche 
matically above (Fig. 1). In effect, a curved 
surface is collapsed into a series of minute 
steps which reduce the mass of the lens to a 
practical size. A conventional lens used for 
the same purpose, of diameter to equal the 


projector screen, would be more than 5 


thick 
s 
§ 


Fig. 2. Diffusing properties Fig. 3. Fresnel lens behind 
of ground-glass screen ground-giass screen di 
scatter oblique light away rects oblique light towards 
from viewer's eye viewer 


heavy, and not inexpensive 


1 




















~~ 


Use of the Fresnel lens in this manner 
serves a double purpose: 1) it effectively in 
creases screen brilliance by directing the 
light on the screen directly at the operator 
position; and 2) it provides even illumina 
tion over the entire screen area 

Because of this our projectors may be 
used under normal shop illumination wit! 


out hoods or curtains—both of which some 


limes tend to give a feeling of claustropho 
ition, the over-all screen bril 
s possible easy reading of critical 
at any point on the projector 
Together, these attributes tend to 
make your personnel more contented and 
efficient... help to make contour projec- 


tion suited to mass inspection need 
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How rapid, accurate inspection 
on Kodak Contour Projectors 
line moving 


keeps a production 


When you receive a great many preci- 
sion parts from a great many sup- 
pliers, quality control checks can be a 
real production bottleneck. 

At General Electric’s jet engine 
plant at Cincinnati, Ohio, engineers 
have solved one such problem using 
Kodak Contour Projectors. Rotor 
blades arriving in lots of 2000 to 5000 
are given a 4 per cent AQL check by 
the young ladies seated above. Eleven 
dimensions, including angles and 
radii, are checked on the dovetail con- 
tour, and 14 different dimensions 
checked on the rotor blade root—all 
at a rate of approximately 150 pieces 
per hour. Optical gaging has light- 
ened the load, reduces inspection 


time, helps to keep the production 
line moving. 

The Kodak Contour Projector is 
particularly suitable for such routine 
production inspection. It requires no 
hoods, curtains, or darkened room 
(the column at the left tells you why). 
Operators work rapidly and accu- 
rately in comfort—require little train- 
ing. And, simply by changing chart- 
gages and staging fixtures, all sorts of 
complex parts, large and small, can be 
inspected. 

To find out more about the Kodak 
Contour Projector and how it can 
work for you, send for our 12-page 
booklet. Or, write for details on a 
sound movie, “Optical Gaging.” 


the KODAK CONTOUR PROJECTOR 


EASTMAN KODAK COMPANY 


Special Products Sales Division, Rochester 4, N. Y. 


Please send me a copy of your booklet, “The Kodak Contour Projector.”’ 


NAME 
COMPANY 
ADDRESS 


CITY 


t card on last page 


TITLE 





Circuit stability 


bothering you? 





Centralab Printed Electronic Circuits 
take YOU off the wire! 


@ Reduce stray capacities where not 


wanted, 
®@ One part instead of 9 or 10. Here's an example of 


® Saves up to 80% of soldered Centralab engineering 


connections. 


® Combine capacitance, resistance 
and wiring on one plate. 


® 100 or 1,000,000 plates all 


identical — all tested. 


® Save stocking space, ordering, 
handling time, and paper work. 


® 30) standard plates stocked for NEW PENDET 


immediate delivery. 


mmplete entode etector 
audn circuit. that 


bd Special plates on order. re 9 soldered 


There are actually 4 resistors 
and 5 capacitors screened and 
"Now! fired to a single Ceramic-X 
Dictate a letter for plate Unit is only 14145 x % x 
a complete package of Hyg” thick, Leads are 219” long 
Centralab's technical 
sheets on PECs.” Trade 


*Print 


] A Division of Globe-Union Inc. 
n 914 E. Keefe Avenue @ Milwaukee 1, Wisconsin 
In Canada: 804 Mt. Pleasant Road, Toronto, Ontario 
~» 
oe (4) -~< >I Ox 
\\ \ A {| 3 JDP3 


variagie F switons CERAMIC 


re r « 
etssroes Caracitoes crecteomic Crecuits INSULATORS 


Industry's greatest source of standard and special 
electronic components 


Want more information? Use post card on last page 





ELECTRONS AT WORK continued 


time-delay unit and triggers the 
capacitor-discharge circuit. 

Energy surges through the coil 
and the resulting magnetic field 
causes rotation of the polarized 
beam as it passes through the glass, 
effectively opening the _ shutter. 
The damping resistor prevents 
oscillation that would cause the 
shutter to open several times. It is 
possible to open the shutter for as 
short a period as 1 microsecond. 


Stain Counter Totals Droplets 


By WILLIAM L. CLINK 
Suffield Experimental 
Defence Research Bo 
Ralston, Alberta 
Canada 


THE. STAIN COUNTER is an instru- 
ment for the sizing and counting of 
the stains on a representative area 
of a droplet-stained card 

A spiral-shaped area of the card 
is scanned at a constant linear rate. 
The output of the scanner is an elec- 
trical pulse corresponding in length 
to the maximum chord of the indi- 














FIG. 1—Block diagram of the 


counter uses spiral scanner 


vidual stain scanned. The length of 
the pulse is transformed into a 
pulse of related amplitude by the 
pulse converter section. The pulse 
amplitude in turn governs which 
pulse sorter section shall trip a 
corresponding electromechanical 
counter. <A block diagram of the 
stain counter is shown in Fig. 1. 
The Scanner 

The scanner consists of an optical 
system and a photomultiplier. 

A positive multielement lens 
scans the rotating subject material 
and focuses the image on a narrow 
slit aperture placed in front of a 
photomultiplier tube. The slit is 
formed by two ground razor blade 
edges providing a slit accurate to 
+ 5. A slit width of 50 yu to 100 u 
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Distributor plate, molded of Mon 
santo’s new Resinox 3700 thermo 
setting material by Specialty In 
sulation Manufacturing Company 
Hoosick Falls, N. Y. for American 
Bosch Corporation, Springfield 
Massachusetts 


“ 


It delivers high arc-resistance with outstanding dimensional stability . . 
* undesirable after-shrinkage. 


Before you choose 


an electrical-grade material .. 


See fiow new Resinox 3/00 





improves electrical parts two ways 


Resinox 3700 is a special thermosetting arc-resistant 
material developed by Monsanto research for low-cost superior 
performance in magneto ignitions, motor control and powel 
transmission circuits, and other electrical applications 

This new mineral-filled molding powder stands out 

from other materials because: 


. eliminates 


9 It imparts relatively good impact strength ...and has excellent moldability (very 
* good transfer molding properties). 


SERVING INDUSTRY. 
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WHICH SERVES MANKIND 


Another advantage of Resinox 3700 is its good heat 
resistance. You'll find Resinox 3700, in short, an all-around 
better material for electrical parts. Why not write today 

for full information as related to your own product 

The coupon is for your convenience 


« 


MONSANTO CHEMICAL COMPANY 


Plastics Division 
Springfield 2, Mass 


Please send me full information on Monsanto's new Resinox 
material 


Name & Title 
Company 
Address 


City, Zone, State 


Want more information? Use post card on last page 





Y 
rugged 


Under all conditions, the delicate mechanisms of 
Kollsman products must function with accuracy and 
rugged dependability. 


AIRCRAFT INSTRUMENTS AND CONTROLS 
OPTICAL PARTS AND DEVICES 
MINIATURE AC MOTORS 

RADIO COMMUNICATIONS AND 
NAVIGATION EQUIPMENT 


Current production is largely destined for our defense 
forces; but our research facilities, our skills and tal- 
ents, are available to scientists seeking solutions to 
instrumentation and control problems. 


© ko | | S m qd n a gas CORP. 


ELMHURST, NEW YORK « GLENDALE, CALIFORNIA « SUBSIDIARY OF Standard COIL PRODUCTS CO., INC. 
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ELECTRONS AT WORK (continued) 


has been found best for general use. 
The output of the photomultiplier 
is coupled through a cathode-fol- 
lower to the pulse converter. 

Three 120-volt 7-watt bulbs fed 
in series from a regulated 400-volt 
d-c source provide even lighting of 
the scanned material. 

Pulse Converter 

The pulse converter provides a 
sharp output pulse whose amplitude 
is a unique function of the time 
width of the initiating pulse. A ca- 
pacitor-charging circuit is used 
with a thyratron discharge of the 





PULSE WIDTH CONTROL OUNT CALIBRATE SWITCH 
a oe aor 


ov 
10 MEG, é 


180K 


LAMP LOAD 








3009 


: ACKS 
——airhoe ry 
FIG. 2—-Phototube, amplifier and pulse 
converter circuits used in counter 











capacitor to provide a sharp posi- 
tive output pulse. The input to the 
unit consists of wanted signals re- 
sembling half-wave _ sinusoidal 
forms of amplitudes up to 100 v and 
unwanted noise signals whose am- 
plitude and time duration are 
largely dependent on the material 
being scanned. There is also an 
ambient base voltage level that is 
a function of the photomultiplier 
sensitivity, light level and scanned 
material reflectivity. 

The base level of the input signal 
is determined by the diode V, clamp- 
ing circuit that feeds the grid of 
the triode V,. This tube acts as a 
cathode follower to supply approxi- 
mately 35 volts to the regulator 
section of the photomultiplier power 
supply. The feedback circuit, thus 
provided, acts to maintain a con- 
stant input voltage base level of ap- 
proximately 25 volts. The output 
of V, also provides a constant 
cathode bias of 11 volts to V, and 
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This 


rubber ‘tire’ 


talks to you 


Bell Laboratones engineers have de 
veloped a new and highly economical 


way to record sound magnetically. 


Instead of tape or wire they use a 
nuxture of rubber and iron oxides which 
is formed into a band and mounted on 
a wheel. ‘This simple and very rugged 
“talking rubber” can play back mes 


sages clearly millions of times 


lalking rubber is already at work for 
the Bell System announcing weather 
and answering customers who call vacant 


or disconnected numbers. It promise 


to have many other uses. In a new 
machine, it answers your telephone in 
your own voice when you are away 
and takes a message for you in the voice 
of vour caller. 


Many businesses, too, other than tele 
phone, are expected to find a variety of 
ways to use talking rubber—especially 
whenever a message must be given 
quickly to many people 


‘Talking rubber proves again the down 


right practicality of Bell Laboratories’ 


research to improve telephone SCTVICe 


BELL TELEPHONE LABORATORIES (ge 


Improving telephone service for America provides careers 


for creative men in scientific and technical fields 


Want more information? Use post card on last page 


One of a bank of recorder-reproducers 
operated by the New York Telephone 
Company tor the New York Stock Ex 
change. They give instant stock quota 
tions to brokers who dial a code number 
Recording and pickup heads are shown 


above wheel 





Here's your authoritative guide 
to Button Mica Capacitors 


TYPE 


LLMTORS A ad al 
Py x y 


+o, 


THIS BUTTON MICA CAPACITOR CATALOG 
gives you full information on Sangamo Button Micas — 
the most complete line in the industry 


V TECHNICAL DATA 
~ ENGINEERING SPECIFICATIONS 


Just clip the coupon below for your copy of this valuable 
reference catalog for the electronic designer. Catalog 
No. 830A fully describes Sangamo Button Micas—the 
most complete line in the industry by far. 


bes 
J 


SANGAMO ELECTRIC COMPANY, Dept. D, MARION, ILLINOIS 
Please send me, by return mail, my copy of Catalog No. 830A. 


Name 
Title 
Company 


Address 


pmo 
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ELECTRONS AT WORK (continucd 


acts as a voltage reference to the 
diode clipper V,. 

The signal input is applied 
through a grid resistor to V,. This 
stage has a fixed positive potential 
on the cathode corresponding closely 
to current cutoff. To a_ positive 
signal, V, acts as a quasilinear am- 
plifier until zero bias is reached 
(with an 11 volt signal). A tap on 
the V, output resistor chain selects 
the portion of the input signal that 
is to operate V, through the inter- 
mediate d-c amplifier containing V 
The signal required to completely 
operate V, represents only a small 
fraction of a volt of the input sig- 
nal. However, the signal required 
before the voltage delay is over- 
come is variable between 2 and 10 
volts by means of the 1-megohm 
potentiometer in the V, output 
resistor chain. 

Signal Action 

The highly amplified signal oper- 
ates V, as a two-position valve, with 
either no conduction or with full 
conduction corresponding to an 
effective resistance of approxi- 
mately 15,000 ohms. When the cir- 
cuit is quiescent, V, is an open 
circuit, the output capacitor is dis- 
charged and thyratron V, is deion- 
ized. The receipt of a signa] drives 
V, to saturation allowing the output 
capacitor to charge negatively 
towards ground potential through 
the series resistor (400,000 plus 
15,000 plate resistance of V,). 

During conduction the plate po- 
tential of V, is always well below 
the thyratron cathode potential. 
One half of this difference is applied 
to the thyratron grid to prevent 
thyratron ionization. The thyra- 
tron grid is also coupled capaci- 
tively to the plate of V,. Normally, 
long before the charging process 
can be completed, the end of the 
input signal cuts off the current 
flow through V,. The plate poten- 
tial of V. immediately returns to the 
thyratron cathode potential which 
places a strong positive signal on 
the thyratron grid resulting in the 
ionization of the thyratron. The 
output capacitor discharges through 
the thyratron producing a rapid 
positive pulse. The circuit returns 
to its quiescent state as the thyra- 
tron deionizes (approximately 50 
usec). This process produces a 
positive pulse whose voltage ampli- 
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New, compact 
_ photo-record processor 


for paper oscillograms 
and other rolled paper 
photo-records 


THE TEST ENGINEER'S DILEMMA—how to 

develop and dry large quantities of test data 

on rolled sensitized paper—is solved by Con- 

solidated’s new Type 23-109 Oscillogram 

Processor. Built for operation at the actual 

testing site, this self-contained instrument, capable of process- 
ing records as rapidly as 15 feet per minute, requires no 
external water supply and can be used in daylight or in a 
normally illuminated room. Simplified loading, processing and 
unloading techniques permit operation by personnel without 
previous photo-lab experience. The Type 23-109 processor is 
compact, portable and fast, requiring only electric power for 
the paper-transport motor and the drying drum. Where the 
problem is to save time in processing voluminous test data on 
photo-record paper, CEC’s new oscillogram processor is the 
practical answer. Write for Bulletin CEC 1537A-X9. 


Consolidated 


Reduces time lag between test and 
interpretation of data. 

Requires no dark room for operation. 
Built for testing-site use without external 
source of water. 

250 foot capacity for photo-record paper up 
to 12” widths. 

Thermostatically controlled solution 
temperature. 

Automatic squeegeeing for longet 
solution life. 





oading of the magazine 15 easy Threading the processor as 


i 

Cumulative processed-footage indicator. Processing of paper in varying mple Insertion of the roller 
widths to 12” 1s handled by threads the short leader 
simple, adjustable guide quickly and east 


Consolidated Engineering param 


CORPORATION INSTRUMENTS 


300 North Sierra Madre Villa, Pasadena 15, C; ‘ 
ierra adre Villa, Pasadena 15, California FOR SCIENCE 


Sales and Service through CE€ INSTRUMENTS, INC., 4 subsidiary with offices in AND INDUSTRY 
Pasadena, New York, Chicago, Washington, D. C., Philadelphia, Dallas. 
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OVER 200 BASIC TYPES TO CHOOSE FROM 


Do audio attenuator problems cost you money? 
Chances are Shallcross has a model to match 
your specifications exactly —and at moderate cost. 

Shallcross attenuators are made in over 200 
basic types. Each type can be supplied with a 
choice of attenuation characteristics ... with a 
positive detent mechanism . . . and in numerous 
input and output impedances. Where calibration 
must be extremely accurate, Shallcross precision 
wire-wound resistors are used. For less critical 
applications, models with high grade composi- 
tion resistors can be supplied—often at lower 
cost, 

A complete description of all Shallcross 
attenuators mountings, Characteristics, and 
circuits is yours for the asking in Bulletin L-4A. 
SHALLCROSS MFG. CO., 522 Pusey Avenue, 


Collingdale, Penna. 


pantities of 


S! Small 4 n resistor 


ompositio 


pELIVERIE 


tep Shallcross pac ladder 
ailable 


oO ular 2 
arentiometer 
etents are '™ 


ne 


Wont more information? Use post card on last page 


n 
mediately 4” 


ELECTRONS AT WORK continued 


| ‘ 


ie j “a unique, bu hot 


rT 
function of the time duration ot 
input signal. 

If the input signal 
ally lony it would be possible 1 
the output capacitor to charge fully 
reducing the thyratron grid poten- 
tial to a value that would permit 
the thyratron to ionize. The thy- 
ratron would subsequently deionize, 
the capacitor would charge again 
and the cycle would be repeated. To 
prevent this type of oscillation, a 
diode V. clipping stage prevents 
the capacitor from charging to 
lower than 35 volts above reference 
vround. At this point there is still 
ufficient bias on the thyratron grid 
to prevent ionization and the circuit 
remains in this state until the end 
of the signal. 

As there exists a minimum poten- 
tial below which a_ zero-biased 
thvratron will not fire, there exists 
a possible source of error in the 
output. The output capacitor may 
not be fully discharged at the begin- 
ning of a cycle due to the charge 
collected from one or more ex- 
tremely small signal or noise pulses 
preceding the cycle. It is necessary 
to reduce this minimum to as low a 
value as possible and to determine 
its effect. 

It was found that the thyratron 
used in this circuit required a mini- 
mum of 35 volts plate potential to 
produce ionization when all grids 
were zero biased. However, with 
the introduction of the capacitively 
coupled positive pulse to the thyra- 
tron grid as used in this circuit, the 
minimum plate potential for ioniza- 
tion by signals likely to be present 
was reduced to 14 volts. There ex- 
ists in the output pulse of the con- 
verter, a possible error ranging up 
to 14 volts. The use of a non- 
linear conversion relationship re- 
duces the overall effect of this error. 

Pulse Sorter 

The pulse sorter consists of two 
stawes, the thyratron discriminator 
stage, and the driver stage that 
operates a mechanical counter. The 
signal output of the converter unit 
is differentiated by an input R-C 
coupling network (having a time 
constant of 120 usec). On the nega- 
tive-going portion of the signal the 
maximum signal voltage at the grid 
of the thyratron is —1.7 volt. Thus 
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BOY, HAVE WE GOT 


HIGH COMPRESSION 


GLASS-TO-METAL | 
VACUUM SEALS! 



















nitantin « 


MANUFACTURING ENGINEERS 
Rt. 46 and Franklin Ave., Lodi, N. J. 


Also manufacturers of — TRANSISTOR MOUNTS > 
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Since the Wright Brothers ushered in the age of flight, aviation has soared 
beyond the speed of sound and into the outer reaches of the earth’s 


atmosphere. Heiland Recording Oscillographs are a vital factor in this%e 


dramatic conquest of the air. These highly sensitive, extremely accurate 
and dependable instruments enable testing engineers and scientists to 
solve the wide variety of aeronautical problems involving the measurement 
of physical phenomena such as strains, stresses, vibrations, pressures, 
temperatures, accelerations, impact, etc. This technical information, pro- 
vided by Heiland Recording Oscillographs, makes possible the design and 
production of superior aircraft. Other industries the world over have 
proven these instruments to be invaluable in meeting similar demands in 
their applications 


FEATURES AND SPECIFICATIONS 
Heiland Model 500B Portable Recording Oscillograph 


© Compact and lightweight ® Direct monitoring while 


® Provides maximum portability and recording 


versatility where desired to record up to 
12 phenomena 


®@ 4 record speeds instantly 
selectable 


Galvanometers: Up to 12. Record width: 4" Magazine capacity: 100°. Record speeds 
3, 6, 12 and 24 inches per second selected by levers on control panel. Other speeds, 
ranging from 1/32” to 24” per second, can be obtained by changing drive sprockets 
and motor gear box ratios. Drive: Two-speed governor controlled motor. Power 
supply: 23.5 to 28.25 volts D.C. Timers: Chronometric timing unit projects 100 time 
lines per second across record width, the 1/10 second lines being heavier. 1/10 and 
1 second time lines are available. Mounts: Detachable shock or vibration mounted 
base Case dimensions: 6-3/4" x 9-13, 16" x 12-3.4". Weight: 33 Ibs 


Write today for free catalog of Hetland equipment including SOOB and A-401 Portable 
Recording Oscillographs "00 series Mualti-Channel Recording Oscillographs, "82-6 
Hiridge Balance aud Strain Indicator, Amplifier System, Galtanometers and accessories 


Heiland Research Corporation oc" i. 
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ELECTRONS AT WORK (continued) 


practically all of the signal appears 
across the coupling capacitor. The 
instantaneous (0.5 usec) positive 
pulse that follows is coupled directly 
to the grid through the 10,000-ohm 
grid stopper. If this pulse is suf- 
ficient to overcome the negative bias 
applied to the stage then the thy- 
ratron fires. 

It was found that a delay of up to 
6 usec could occur before the thy- 
ratron would fire if the pulse was 
only slightly greater than bias. This 
made necessary the use of a rather 
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FIG. 3—Pulse sorter and counter out- 
puts are handled in this stage by the 
thyratron circuits shown 


long time constant (120 usec) in 
the input network in order that no 
significant change in instantaneous 
grid voltage would take place in 6 
usec. 

The plate and cathode loads of the 
thyratron are in impedance ratio of 
10-to-1 and are composed of R-C 
networks with decay time constants 
of 1.5 milliseconds each. This ratio 
is important as it controls the 
blanking of lower units in the mul- 
tiple sorter setup. A resistor di- 
vider network also in ratio of 
10-to-1 connects, through a d-c 
blocking capacitor, the cathode of 
one staye to the plate of the next 
higher stage. If both stages are 
tripped then there can be no signal 
at the midpoint of the divider due 
to mutual cancellation. Thus, it 
can be said the higher unit has 
blanked the lower unit. If only the 
lower unit is tripped, a positive sig 
nal of 91 percent of the cathode 
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G A &F Carbonyl Iron Powders are used to 
produce cores for transformer and inductor 
coils——to increase Q values, to vary coil in- 
ductances, to reduce the size of coils, to 
confine stray fields and to increase trans 
Powder thus far produced. The overall quality former coupling factors. 


We have used every type of GA & F Carbonyl Iron 


and batch-to-batch uniformity of your products Phese powders are microscopic, almost per- 

? fect spheres of extremely pure iron. They 

have always been gratifying to us. Because of are today produced in eight carefully con- 

: : pon 7 } trolled types, ranging in average particle- 

this product dependability, we feel that incoming size from three to twenty microns in dia- 

: cti “2 — PePRTAaC ee meter. The Carbonyl Process assures the 
inspection of your powders is unnecessary. quality and uniformity of each type. 


We urge you to ask your core maker, your 
“7; coil winder, your industrial designer, how 
CrbonL . onto G A & F Carbonyl! Iron Powders can increase 
| the efhciency and performance of the equip- 
ment or product you 

President make, while reducing 


Pyroferric Company, inc. both the cost and the 


eight. We alse e 
621 East 216th Street Ain ngecn 14 
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New York 67, N. Y. j i conde | whose performance 


characteristics are 
different from those 
exhibited by any of 
our existing types. 


? sate il - i >t ceil be $2-poge book 
offers you the most 
GAaF CARBONYL EFRON POWDERS oii ices vo ncempmhensive treat 


applications of GA&F Carbonyl tron 
MEMBER! Powders. 80% 


of the story is told with photo 
micrographs, diagrams, performance charts 


and tables. For your copy— without obliga- 
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Division of GENERAL DYESTUFF CORPORATION 


435 HUDSON STREET + NEW YORK 14, NEW YORK 





ELECTRONICS February, 1954 Want more information? Use post card on last page 





Ewing Galloway 


Pai 


<n 


« 


"We minimized scrap loss... 
...cut fabricating costs 23.9% 
by letting 


4ansteel 


fabricate our 


TUNGSTEN az 
MOLYBDENUM 


COMPONENTS 


More and more tungsten and mo- 

lybdenum users are finding Fansteel 
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ELECTRONS AT WORK continued 


signal appears at the divider mid- 
point. 

A high-conductance triode is used 
to drive a high speed relay-operated 
counter. The output from the 
previous stage consists of a pulse 
of approximately 35-volt amplitude 
and with a decay time of 1.5 milli- 
seconds. The triode is biased just 
beyond current cutoff by a positive 
fixed potential of 20 volts applied to 
the cathode. The input signal to 
the stage, due to the large resistive 
impedance of its source, is clipped 
by grid-current action to a square 
pulse of 20-volt amplitude and 1.5 
millisecond duration. The length of 
the pulse is sufficient to charge a 
0.1 uf capacitor to 300 volts through 
the fully conducting triode. The 
resulting discharge of the capacitor 
into the relay of the counter pro- 
vides ample actuating force. The 
discharge is of a strongly damped 
oscillatory nature with a period of 
oscillation of approximately 15 mil- 
liseconds. A neon bulb in the output 
of each unit indicates visually the 
correct operation of the unit. A 
Cyclotron Specialities high-speed 
counter is used with each sorter 
unit. 

The variable, regulated  high- 
voltage negative supply for the 
photomultiplier uses a standard 
rectifier circuit. Regulation is 
achieved through a series regula- 
tor tube controlled by an output 
from the control section of the con- 
verter unit. The voltage range 
of the supply is zero to 1,000 volts. 

Acknowledgment is made to 
G. O. Lanestroth and R. A. Kendall 
for their initiation of and early 
work on the problem of stain count- 
ing and sizing. 


Germanium-Diode 
Push-Pull Voltmeter 


By D. D. DAvis, 
(re eral Flectric Co 
Pittsfield, Mass 


A SIMPLE push-pull voltmeter cir- 
cuit has been devised having ad- 
vantages of low cost, good linearity 
and good frequency response. It 
is an average-reading type of a-c 
voltmeter and has full-scale sensi- 
tivity of 10 volts. 

In the circuit shown in Fig. 1, 
two germanium diodes of opposite 
polarity rectify the alternate half 
cycles of the input voltage. The re- 
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In Sealtron Bonded Compression Seals, you get all the 
advantages of both bonding and compression — superior 
mechanical strength, better thermal* and electrical properties 
plus extra protection against leakage. 


Our method of sealing the Bonded Compression Seal produces 
a bond between the glass and steel outer member. This 

bond, combined with the tremendous compressive force of 

the steel outer member, gives you the finest protection against 
leakage available with any glass-to-metal seal. 


Sealtron’s Royal Blue Seals come in a wide variety of shapes, 
sizes and terminal arrangements to suit your most specialized 
needs — include many shapes previously impractical with 
other types of seals. They're easy to solder in, will help you 
solve space problems in “close quarters” where 
miniaturization is essential 


Royal Blue Bonded Compression Seals are an important addition 
to Sealtron’s complete line of glass-to-metal seals — single 

seals, multiple headers — also alumina (ceramic) seals. Most 
standard types carried in stock for quick delivery 


And take advantage of our Seal Assembly Service. We'll solder 
seals into your assemblies, will guarantee hermetic perfection. 

Our technicians build to your specifications — eliminate your 
specialized operations, cut down overhead, release key personnel 
for other work, help you meet tough production schedules. 


Write today for complete information. 
* Liquid Nitrogen (-320.4° F.) immediately to hot oil (500 


without loss of hermetic or electrical performance 


Look for us in Booth No. 827 at the IRE Show 


SEALTRON CORPORATIOR 


READING ROAD AT AMITY,)/BOX 72A, CINCINNATI 15, OHIO 
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ELECTRONS AT WORK continued 


Sensitive sulting d-c voltages are of opposite 
B ’ polarity and are applied to the grids 


of the two cathode follower 


Voltaye between the tube ¢ 
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FIG. 1—Electronic voltmeter uses cath- 
ode followers to obtain push-pull output, 
high input impedance and good linearity 
at low cost in parts 


network and applied to a milliam- 
meter that reads average value. 
Since the cathode followers work in 
opposite directions, their individua! 
nonlinearities tend to cancel and 
the circuit works in an essentially 
linear fashion. 

Input impedance is 47,000 ohms 
permitting capacitance coupling to 
the output of an R-C amplifier. No 
d-c return path is needed in the in- 
put because a full-wave germanium- 


MODEL 314 diode circuit is used. A low output 


Price $285 impedance and high degree of lin- 


earity make possible the use of an 








To measure.... 1 millivolt to 1000 volts 
FroM.sssecsesecssceses 15 cycles to 6 megacycles 
with accuracy of........ 3% to 3 mc; 5% above 

with input impedonce.... 7.5 mmfds shunted by 11 megs 


When used without probe, sensitivity is increased to 100 MICRO- 
VOLTS but impedance is reduced to 25 mmfds and | megohm 




















Featuring customary Ballantine 
FIG. 2—Linearity of cathode-follower 


SENSITIVITY — ACCU RACY = STABILITY | voltmeter circuit is shown in graph 


Same accuracy at ALL points on a logarithmic voltage scale and inexpensive milliammeter. Linear- 
uniform DB scale. ity of the push-pull detector circuit 
Only ONE voltage scale to read with decade range switching. is shown in Fig. 2. Accuracy is 
+5.5 percent between 10 and 100 
percent of full-scale reading. To 
maintain linearity over a wide 


No “turnover” discrepancy on unsymmetrical waves. 
Easy-to-use probe with self-holding connector tip and unique 
supporting clamp. 

Low impedance ground return provided by supporting clamp. 
Stabilized by generous use of negative feedback. 

Can be used as 60 DB high fidelity video pre-amplifier. 


range of voltages, attenuators or 
an amplifier should be used ahead 
of the input circuit. 


Write for catalog for more information about this and other 


BALLANTINE voltmeters, amplifiers, and accessories. Square-Wave Amplifier 
OPERATION of lock-in, or synchron- 


l} \| \\T iY) BOR iT) LN I\( D ous, amplifier circuits depends upon 
REURUAL IW j! I IW, } e 6 combining the — signal-plus-noise 
>. a ae ee 


voltage of the desired frequency 
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Hit the button or throw a lever on the Guardian 
8 P. D. T. Switch and this overriding master unit 
instantly switches or disconnects 8 primary cir- 
cuits. Constant contact pressure (4 ounces per 
point) is maintained throughout the stroke until 
positive snap-action occurs in either direc- 
tion. No dead center. Contacts handle 5 amps, 
28 V. D.C. inductive—10 Amps, 115 V. A.C. 
non-inductive—60 to 400 cycles. Unit mounts 
on 114" x 114" panel area to conserve space 
and decrease overall costs. Sand and dust 
type enclosure easily removed for inspection. 
Designers of processing machines seeking 
to improve multiple control of any machine 
or a battery of machines can increase the 
efficiency and safety factors with the 
Guardian 8 Pole Double Throw Switch. 
Built to exceed military specification 
ANS-63 applicable to this type switch 
to resist shock and vibration and to 
operate at —65° F. to +160° F. Easy 
to wire— easy to mount — compact — 
low cost. Available with auxiliary 
‘“‘push-to-test’”? S.P.D.T. circuit and 

dial light. 

Weight: 


dutieeataidn 8 Pole Double Throw 


Designed for Easy Multiple Wiring to Each Terminal. 


MICRO FINISH BEAR- 
ING CONSTRUCTION 
GIVES OPERATIONAL 
LIFE OF OVER 100,000. 


Stop carriers—release 
machine loads—stop ma- 
chines—reverse processing 
—resume operations. For 
efficient control of multiple 
machine operations use the 
Guardian 8 P.D.T. Switch. 
Shuts off boiler feeds—dumps 


fuel—starts extinguishers. 
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For example: 

consider the ‘‘Lavite’” F7B FERRITE MATE- 
RIAL, another product of Steward’s private re- 
search and development, which has set a standard 
for antenna rods. It offers sufficiently low losses 
in the broadcast frequency range, permeability 
of relatively high value and excellent tempera- 
ture stability — “must” characteristics for that 
application. Yet, this is only one of many 
property combinations of our ferrite materials, 
which provide the desirable basic advantages of 
high saturation, higher permeabilities, high Q 
and FM frequencies, low temperature coeffi- 
cient, etc. “Lavite” Ferrites may well reduce the 
size and weight of your components, and ma- 
terially reduce production costs of these parts as 
well. Send me your specifications and let me get 
in a huddle with our engineers—no obligation. 

D. M. STEWARD MFG. COMPANY 


3604 Jerome Avenue Chattanooga 1, Tennessee 
Ask for general characteristic data Sales Offices in Principal Cities 
on all "Lavite Technical Ceram- 
ics ('Lavite” steatite, Lavite” 
Titanates, "'Lavite’’ Ferrites, and 
others) 
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ELECTRONS AT WORK continued 


and rectifying the combination 
voltage in such a way that the noise 
components are cancelled over a 
period of time that is long com 
pared to the period of the reference 
voltage. In this way, the perform 
ance of a narrow-band amplifier 
having a bandwidth of perhaps a 
fraction of a cycle per second can 
be obtained, but without the seri- 
ous problems of drift and detuning 
that may occur with a conventional 
amplifier. The practical necessity of 
having the signal and a reference 
voltage derived from the same 
source restricts the range of ap- 
plication of the lock-in amplifier 
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FIG, 1--Synchronous amplifier combines 
reference square wave with signal to 
obtain error voltage across filter circuit 


The circuit shown in Fig. 1 was 
developed primarily as a result of 
attempts to minimize the number 
of balancing adjustments and _ to 
improve the linearity of response 
in a lock-in amplifier circuit. 

A square-wave generator V,, V 
and V, impresses a grounded-based, 
negative square wave upon. the 
plate of one of the diodes V,, and 
it impresses a similar square wave 
of opposite phase upon the plate of 
the other diode. The combination 
of the square-wave generator and 
the diodes serves as a synchronous 
rectifier, charging the two filters, 
on alternate half-cycles of the 
reference voltage. The difference 
voltage between points @ and b is 
proportional to the reference-fre- 
quency component of voltage ap- 
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Ceramic discs of high K dielectric mate 
rial are molded in the Allen-Bradley plant 


by precision methods. After sintering, discs 
are coated with silver paste and heat treat 
ae p { ed. Leads are attached and capacitor is 
002 EME we RG OS OI insulated and wax impregnated. 


[0022 mfd. 


ALLEN-BRADLEY CERAMIC CAPACITORS 
from 0.00001 to 0.022 mfd. 


The Allen-Bradley line of ceramic capacitors has been ex- 
panded to include new capacitors of lower values. For 
example, the /;-inch capacitors now go as low as 0.00001 
mfd., making a total of 28 Allen-Bradley capacitors avail- 
able from 0.00001 mfd. up to 0.022 mfd. 

Every step in the manufacture of these ceramic capaci- 
tors is performed in the Allen-Bradley plant ... from the 
molding and sintering of the ceramic discs to the final 


tJ 


impregnating and testing of the finished capacitors. Allen- 
Bradley ceramic capacitors are approved by the engineer- 
ing departments of the leading electronic, electrical, and 
telephone laboratories. Allen-Bradley . . . long famed for 
the design and production of high quality electronic com- 
ponents . is at your service as a major supplier of 
ceramic capacitors of superlative quality. 
Samples will be submitted for your qualification tests. 


Allen-Bradley Co., 110 W. Greenfield Ave., Milwaukee 4, Wis. 


ALLEN-BRADLEY 


RADIO & TELEVISION COMPONENTS 


QUALITY 
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“PACKAGED FUNCTIONAL COMPONENTS” 


Electronic control devices are the very 
heart and brains of military aircraft. Reli- 
ability and ease of maintenance are par- 
amount. Servomechanisms Inc. designs 
these qualities into all its products. 


Be sure to visit us at the 
SERV 6 ISMS New York IRE Show. 


INC. Booth 740-742 


PACKAGED FUNCTIONAL COMPONENTS 


Designed and Produced 
in divisions at El Segundo, Calif. 
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ELECTRONS AT WORK (continued 


plied to the signal input multiplied 
by a phase-angle factor, provided 
the signal is smaller than the refer- 
ence voltage. The voltage between 
a and b is observed on vacuum-tube 
voltmeter circuit V,. 

Since the output voltage from 
each terminal of the square-wave 
generator is used only to cut off 
the associated diode, it is not neces- 
sary that the two output voltages 
be equal. The only critical adjust- 
ment occurs in matching the two 
time constants R,C, and R.C,. If 
these time constants are unequal, a 
low-frequency noise component will 
develop unequal voltages across the 
two filter sections. To balance the 
time constants, it is convenient to 
disconnect both plates from the 
square-wave generator and ground 
them. A variable-frequency audio 
oscillator is then connected to the 
signal-input terminals. As the os- 
cillator frequency is reduced toward 
the lower end of the useful range, 
the meter deflection will usually be 
found to increase rapidly. One of 
the resistors should be adjusted for 
minimum frequency deviation. 


Reference Level 


Although the two output voltages 
of the square-wave generator do 
not have to be balanced in magni- 
tude, it is essential that the ratio 
of the two off periods be inde- 
pendent of the reference-voltage 
amplitude, if there is a possibility 
that the reference level may change. 

Since the output of a lock-in 
amplifier depends upon the phase 
angle between the reference voltage 
and the signal voltage, a phase 
shifter should be included either 
in the signal path or in the refer- 
ence voltage circuit. 

The use of a square-wave switch- 
ing voltage causes the lock-in amp- 
lifier to respond to noise com- 
ponents which are exactly odd 
harmonics of the reference fre- 
quency. This is not believed to be 
a serious disadvantage, however, 
for it is relatively easy in most ap- 
plications to introduce a low-pass or 
band-pass filter having any desired 
attenuation at the third and higher 
harmonics of the signal frequency. 

With the circuit values and com- 
ponents indicated in Fig. 1, the re- 
sponse is essentially uniform for a 
signal frequency between 10 eps 
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Mu Metal Shields 


The James Millen Mfg. Co. Ine. has for many 


years specialized in the production of magnetic 
metal cathode ray tube shields for the entire 
electronics industry, supplying magnetic metal 
shields to manufacturing companies, labora- 
tories and research organizations. Stock shields 
are immediately available for all of the more 
popular sizes and types of cathode ray tubes as 


well as bezels for 2”, 3” and 5” size tubes. 
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Many production problems, however, make de- 
sirable special shields designed in conjunction 
with the specialized requirement of the basic 
apparatus. Herewith, are illustrated a number 
of such custom built shields. Our custom design 
and fabrication department is at the service of 
our customers for the development and manu- 
facture of magnetic metal shields of either nic- 


oloi or mumetal for such specialized applications. 
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your relay problems 


Years of careful planning and study of 
all details of your relay requirements 
are built into each Advance Relay 
design. Whether your problem involves 
contact loads, coil resistances, close 
differential, timing features, input 
sources or critical environment, you 
will find an Advance Relay to 
specifically fulfill the need. For features 
of unusual circuit behavior, Advance 
Engineers can supply you with the 
custom, precision-built, quality relay 
that you require. 


All Advance Relays meet or surpass 
Military and Civilian requirements. 
Many are AN approved. They are light- 
weight, compact, rugged and unsurpassed 
in manufacture and performance. 


Write for descriptive Catalog 
containing detailed information on 
complete Advance line and 
Custom Engineering facilities. 


ADVANCE ELECTRIC & RELAY CO. 
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ELECTRONS AT WORK continued 


and 500 cps. The range for 70 per 
cent response is 7 cps to2 ke. With 
a l-ma recorder movement dis 
placed mechanically to zero center, 
full-scale deflection occurs for ap- 
proximately 10 volts at the signa! 
input. The performance of this 
instrument is limited largely by the 
electrical characteristics of the two 
transformers, especially 7, and 
there appears to be no reason why 
the frequency range should not be 
extended to around 100 kc, provided 
appropriate transformers are used 
or R-C coupling is employed instead 
of transformers. 

This article has been abstracted 
from a paper “An Improved Lock- 
In Amplifier”, by H. L. Cox, Jr., 
appearing in the April 1953 issue 
of The Review of Scientifie Instri- 
ments. 


Frequency Response 
in Four-Terminal Networks 


By Rosert L. KONIGSBERG 
Research Associate, 
Radiation Laboratory 
Johns Hopkins University 
Baltimore, Md 


THERE ARE several methods of 
measuring the amplitude-frequency 
response of a four-terminal net- 
work driven by a constant-current 
source. 

If the network were driven by 
a vacuum tube, the measurements 
would be fairly straightforward. 
The constant-current source, 7, in 
Fig. 1 would be 7 7n€, where 
J» is transconductance, and e, grid 
voltage. If R, and C, are part of the 
input circuit of the network, these 
quantities should include the shunt 
effect of the plate resistance and 
plate-to-ground capacitance, — re- 
spectively, of the tube. That is, the 
network would be designed so that 
R, and C, included these effects 
Then, by definition, the network re- 
sponse G, would be 


(; 


If g» remains a constant in all 
measurements, measuring e, and 
e,, and forming their ratio will give 
the response at any one frequency. 
Repeating these measurements at 
other frequencies will give the re- 
quired relative response data. 

Now, suppose the driving source 
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work, Electric 
Calrod* heaters provide dependable, 
their 
long life. The lip and heater unit is 


longer service for high-speed 


intermittent General 


efficient) operation throughout 
easily replaced by unscrewing it from 


the handle 


Reduced Operator Fatigue— both: 
irons are light in weight, well balanced. 
Kasy 


handling helps cut rejects and increase 


ind have comfortable handles. 


operator speed and efficiency. 


Y 
fou COR fe jour confidence Ye 


c 


GENERAL @@ ELECTRIC 
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SOLVE YOUR SOLDERING 

PROBLEMS TODAY 
For the complete story on the G-F 
Lightweight and Midget soldering irons 
contact your G-E Apparatus Sales 
Office or Distributor. Additional in- 
formation is yours by mailing the 
coupon below. 


*Reg. Trade-mark of General Electric Company 


Section G720-115 
General Electric Co. 
Schenectady 5, N. Y. 


Please send me the following bulletins: 


For immediate project [For reference 


GED-1583,G E Lightweight Soldering lron 


GEA-4519D, G-E industrial Soldering lrons 


Nome 
Company 


Address 





YES, THIS IS 
HEADQUARTERS 


MAGNET WIRE 
y$ IS YOUR 
ROBLEM ? 


Users and prospective buyers of Wagnet Wire may expect from Wheeler a 


technical service that gets right the heart of their problems . . . for radio, 
electronics, television or other applications. Since 1909, we’ve accumulated a 
wealth of practical experience that{ has been of considerable value to manu- 
facturers in these fields. 

From our initial operation of drawing electrolytic copper “rod” down to 
finished wire in sizes froom AWG #22 to #50... 


Formvar and other insulating machines .. . 


through our automatic | 
high speed enameling production 


lines ... or textile yarn wire covering machines ... there’s no let-up on 


testing and inspection to insure top quality of product. 
Wheeler engineers and representatives are competent, friendly and willing 


cooperators, 


i 

! problem: 
; folder 
‘e 


j us about your 


ee 
ler engin 


Ils you a 
(which © de data 


in » 
and of course. 


charé®, " 


rs Ww 
out 
powering w 


Tel 
Whee 





MAGNET WIRE 
COILS 


COMMUNICATIONS 
EQUIPMENT 


W a gE a L FE F TRANSFORMERS 


MAKES THESE PRODUCTS A 


Sd 


LC 


THE WHEELER INSULATED WIRE COMPANY, Inc. 





Division of The Sperry Corp bad 1101 EAST AURORA St... WATERBURY 20, CONN, 


222 Want more information? Use post card on last page 


ELECTRONS AT WORK continued 


is a low-impedance device such as a 
crystal diode in a heterodyne mixer 
circuit, Fig. 2A. 
network would be designed to pass 
the i-f currents generated by the 
nonlinear crystal. The equivalent 


In this case, the 





WET WORK 


a 
—— 


I 

T 
Fis. 1 
current source 











Network driven by constant- 


circuit for the crystal, r-f circuitry 
and network would be represented 
by Fig. 2B. The input circuit of 
the network must be designed to 
include the shunt-loading effect of 
the equivalent source admittance of 
the r-f and crystal-diode circuits at 
intermediate frequencies. These are 
shunt elements R, 
and C, in Fig. 2B. In this case, the 
value of R 
3800 or 400 ohms since the equivalent 
shunt 
ervstal and " Cire is of thi 


represented by 
will be of the order of 


source resistance for the 














FIG. 2--Hetroydne mixer circuit (A) and 
its equivalent (B) at intermediate fre 
quencies 


Constant-current response of the 
network can be measured by replac- 
ing the crystal diode and r-f cir- 
cuits by an admittance, with R and 
(’ shunt components, equal to the 


equivalent source admittance of 


these circuits. This admittance is 
connected across the input termi- 
nals of the network, making up the 
net R, and C, for which the network 
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n, Vice President of Argus Cameras, explains why 


He doesn’t believe in negatives! 


When dealers phone for more sto k fast—because customers There's no doubt that the astounding growth of Argus 


umeras nou — Dudley Scholten doesn’t believe in 
“No.” He uses Air Express. il rose 


“a larec 150 to about 19-million in 1953 


shop ran out of Modcl 75's, « illed us If WW ship by Ait Expr ss to our Outlets all over the country 


owes much to this policy ol reliabl fast distribution Argus 


want Argt 
t from a net of some 5-million dollars at the end of 


negatives. He wont say 
“Last December 23, for example,” he will tell you, 
Indianapolis « imera 
Ann Arbor headquarters 
We got cogether half a gross by noon of December 
let Air Express take over from the: That night, the dealer that most of our shipments « us less than with any other 
phone 1 aga Ad Al XPress delivery had ur scery 
It pays to expr yout learly ty Air Express! Division 
of Railway Expr 


& Air Express eds 


GETS THERE FIRST via US Scheduled Airlines 


in weights from 4 to 0 pounds, often is much as 1 20 pounds 


Air Express always comes through for us, and we have found 


1 rly n cernoon 


ATTIVe Ca 


sold out the whole 
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They're practically look-alikes. Both were designed to 


serve as rubber-tipped leveling screws on the bottom 


corners of metal kitchen cabinets. The part on the right 


does much the better job — its special collar prevents the 


rubber cap from slipping over the shank. Produced on 


Co_p ForminG equipment, it costs $6.00 less per 


thousand than the screw machine part previously used! 


Result. 


Savings of over $20,000 a year for one of 


America’s leading makers of kitchen cabinets! 


COLD FORMING and Good Design turned the trick! 


Your annual investment for 
fasteners and small special parts 
is undoubtedly substantial in 
your plant. Savings that total 
thousands of dollars are not 
unusual when such parts are 
Coip Formep without waste or 
scrap on high-speed automatic 
equipment and designed for 
high-speed automatic or semi 


automatic application. 


Thanks to long experience in 
Coup Forminc, Milford engi 


neers, designers and product 


research experts are ready and 
able to help you cut small-parts 
costs substantially. They bring 
to your service Milford’s leader- 
ship and know-how in the manu- 
facture of semi-tubular, tubular 
and special rivets, as well as 


automatic rivet-setting machines. 


So put us to work for you — 

on products you're making now 

or those you're planning to pro- 

duce. Chances are we can help 

you make some major savings 
in both time and money! 


Write or phone nearest Milford Plant or Sales Representative! 








ILFORD RIVET & MACHINE CO. 





MILFORD 
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CONN. 


ELYRIA 
OHIO 


NORWALK 
CALIF. 


Want morc intormation? Us 


HATBORO 
PENNA. 


AURORA 
ILLINOIS 


post card on last pag 





ELECTRONS AT WORK (continued 


input circuit was designed, Fig. 
3A. To create a constant-current 
source, insert a high ‘resistance, 
R,, in series with the network and 
feed the combination by a signal 





WETWORK : 

















FIG. 3--—Circuit for measuring frequency 
resp-nse (A). Circuit (B) is used when 
resistance of R, may vary over test 
range 


génerator terminated in a low im- 
pedance, Z,, as shown in Fig. 3A. 

If, in Fig. 3A, Rs >> |Z,| where 
Ziv is the input impedance of the 
network, then the ratio e,/é:y be- 
comes a measure of the relative 
response of the network. 

Using the Thevenin equivalent 
circuit it can be shown that the re- 
sponse of the network, G,, is very 


« ‘ 
G ( )e 
U €1N 


If R, can be held fairly constant 
within the test-frequency band of 
interest, then the ratio e,/e:w be- 
comes a measure of the relative re- 


nearly 


sponse of the network. 

In some cases, however, the test 
high enough so 
that R, is influenced by its own dis- 
tributed capacitance with the re- 
sult that it cannot be considered 
constant over the test-frequency 
band. To circumvent errors intro- 
duced by this variation, another 
approach to the problem may be 
used. 

In Fig. 3B, another method of 
connecting the network to the gen- 
erator is shown. The network input 
damping resistance R, is now placed 
in series with the network rather 
than in shunt, If |Z, - R,, ¢€./¢ 


frequencies are 
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—------ —- ~dqdemands 


eee exacting quality in capacitors and resistors 


STYLE 818 STYLE 828 STYLE 415 STYLE 412 STYLE 414 


ERIE High Voltage Capacitors 
Erie offers a wide selection of disc and molded type 
ceramicons for high voltage service up to 30 KV. 


j 
I | | 


STYLE 831 STYLE 801 STYLE 811 STYLE 821 


ERIE ''K-LOK”’ High-stability Disc Ceramicons 
Values up to .0047 mfd at 500 volts are available in 
tolerances as close as + 5%. Capacity variations 
with temperature, age, and voltage are exceptionally 
small, A truly premium capacitor. 


STYLE 557 STYLE 3199-01 STYLE 531-532 ‘STYLE 535 


ERIE Trimmer Capacitors 

The largest and most versatile family of plastic and 
temperature compensating ceramic trimmer capacitors 
are available from Erie, to meet difficult tuner and 
converter requirements. 


ns ea wr 
! I STYLE 2405 s 


STYLE 325 STYLE 323 


eee tr 


entire ted pass me ase 


STYLE 155 


ERIE ''Hi-Stab” Deposited Carbon Resistors 

The Style 155 Pyrolytic resistor fulfills a long standing 
need for an extremely stable, moderately priced, 
molded insulated 2 watt resistor. Available from 100 
ohms to 2 megohm in tolerances as close as + 1%. 


| | 
eee [| 


STYLE 301 STYLE 331 STYLE 801 STYLE 81) 


ERIE By-Pass and Compensating Ceramicons 


To meet the exacting temperature compensation and 
by-pass requirements of color circuitry. Compensating 
units available from .75 to 1380 mmf. "Hi-K" by-pass 
units available from 100 mmf. to .01 mfd. 


nie 


gm f) 


Mad 


ley STYLE 2812 
at 


STYLE 2404 » / STYLE: 2433 


ERIE Stand-off and Feed-thru Ceramicons 


Manufactured in values up to 1500 mmf. to overcome 
radiation and critical by-passing problems. 





mt n ff ERIE RESISTOR CORPORATION ELECTRONICS DIVISION 
ett s } pate Main Offices’ ERIE, PA. 
Sol * Buffalo, NY. « " 


les Offices Cliflside, NJ. © Philadelphia, Po Chicago 
RESISTOR CORP. | Detroit, Mich * Cincinnati, Ohno + Los Angeles, Calif 


Factores ERIE, PA. + LONDON, ENGLAND - TORONTO, CANADA 


ka 








a5 Bird ELECTRONS AT WORK continued) 

% hi i is a measure of the relative re- 
eer sponse of the network. 

In this case, using the Thevenin 

constant-current equivalent circuit, 

supplies the response of the network can be 

shown to be very nearly 


for IBM’s New Electronic a-%-(#)s 
Data Processing Machines Now, if &, can be held fairly con- 


stant over the test frequency band, 
then the ratio of ¢,/e,y is a measure . 
of the relative response of the 
IBM's new “701", designed to assist network. 

engineers and scientists working on Values of e. and « may be 
vital defense projects, is capable of measured indirectly by amplitude 
performing an average of 14,000 modulating the signal source at an 
mathematical operations per second! audio-frequency rate. Then e, and 
Compared with previous methods, the €jy are measured in terms of the 
new “701” solves involved mathe- detected audio signals using a 
matical problems in an unbelievably | square-law detector of the german- 
shorter time period. Below left, is ium-crystal type. Associated with 


. . : the detector output circuit may be ¢ 
illustrated the time comparisons of a ie d or output circuit may be a 
tuned audio amplifier with an out- 


put meter calibrated directly in db 
response. It is assumed that the 
detector has a high enough input 
impedance and will not affect the 
measured values. In many cases, Z, 
can be made small enough so that 
PECO Power é ae the measurement of @,y is un- 
Control and \ if . 
Distribution changed by the presence of the de- 
Unit. ’ (ae ee, tector. If R, is not small compared to 
. the detector impedance, the value 
obtained for e, may be in error. In 
broadband networks, R, is usually 
small enough so that this error can 
be made negligibly small, but in 
narrow-band networks it may be 
necessary to compensate the net- 
work output constants for the pres- 
ence of the detector. 
2 nencoel is furnished in equipment manufactured A precaution should be observed 


Electronic Calculater by P Equi C E in making constant-current  re- 
sr Equ > Jompany. F jour , 
by SOwer Equipment Vompany. For you sponse measurements when the sig- 





typical problem. 





7 YEARS 


Desk Colevlater Regulated DC power, as well as regu- 


lated filament power, for the IBM “701” 


computer, or for other applications where nal generator is terminated in a 
low impedance such as Z, in Fig. 
accurate regulation and speed of response 3B. Because the input voltage, ey, 


. ; a ; is developed across a low impedance, 
are required, PECO is qualifie esign, e : 
q 1, P — d to desig Z,, a relatively large current is 


develop and manufacture rectifier type drawn by Z,. If more than one 
chassis ground path exists, part of 
power supplies in a wide range of sizes. this current may pass through a 
chassis ground path common to the 
7 MINUTES chr 
IBM's new “701” network. 

At high frequencies, a_ signifi- 
cant voltage drop can be produced 


' across the common ground path, 

POWER EQUIPMEN . the inductance of which is not in- 

! : esse Oe 224 
t ; 

Battery Chargers ‘x Battery Eliminators — _ 2 

: then ¢ > » network ¢ 

# D.C. Power Supply Unite % Regulated 54) NEVADA, CAST DETROIT 34, MICHIGAN 1 n ipplied to the network and 

Exciters tx ond other Special Communicg- — considerably alters the response 

tions Equipment ; j characteristic. To eliminate this 


significant. This voltage drop is 
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m> Many manufacturers count On GLOBAR type BNR volt- 
OW can age sensitive resistors to reduce surge voltages and contact 
arcing time— in both AC and DC circuits. Because their re- 
2) sistance decreases sharply as applied voltage is increased, 
BNR resistors: 
Reduce surge voltage peaks from 50% to 90%. 
This feature permits use of lower voltage ratings in 
your components. .saves product costs. 
Reduce contact arcing time up to 95%. By crasti- 
VOLTAGE cally limiting the duration of arcing after a circuit break, 
contacts last much longer. ..with less pitting, less stick- 
Ja high 43 ing. Cuts maintenance costs for your customer, helps 
give your product a better reputation. 
aay hy te) hs Used in low voltage devices, BNR resistors also substantially 


reduce radiations which interfere with radio and television 
receivers. 


cut your products 
cost...yet add 
to its reputation 7 


OUR ENGINEERS will be glad to show you, 
without obligation, how GLOBAR Ceramic Re- 
sistors can help you make a better product at less 
cost. Write, giving details of your problem, to 


7 2 


The Carborundum Company, Dept. E 87-313 


Niagara Falls, New York. 


> 


GLOBAR Type BNR resistors are built for long life. They with 
stand repeated high voltage stresses without danger of sudden 
failure. They are manufactured in both cylindrical and disc shapes 
... tO meet your exact circuit and engineering requirements. 
fe Engineering data on 
these and other important 
uses for GLOBAR Type BNR 


resistors in Bulletin GR-2. ; ® 
Write for your copy ‘ GLO AR C + R 8 
eramic Kesistors 


CONVENTIONAL © TEMPERATURE SENSITIVE © VOLTAGE SENSITIVE 


bly CARBORUNDUM 
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car goruno” 








LA -? Make your 
next move... 


to industry's greatest variable 
resistor value... 


Single, 
plain type 





Single, 
switch type, 
tapped 


Dual concentric 
plain type 
rear tapped 


Dual concentric 
switch type, 
rear tapped 


Twin, 
plain type 


Model 2 Risiitshen 


YPECIFY Centralab Model 2 Radiohms — it’s a move in the right 
direction to new production simplic ity... new, finer performang é. 
Model 2's are only "is" in diameter, and rated at 1% watt. You get lower 


ioise level. longer Jife. morc value for your money 


Imagine the larger varicty of uses in TV, radio, sound and test appli 
cations. Available in two switch ratings — 5 amps (@ 125 volts a-c and 
8 amps @ 125 volts a-c. There are six different switching combinations 


for real flexibility and greater circuit simplification 


For complet technical data, write tor Bulletin 42-164 


A Division of Globe-Union Inc. 
914 E. Keefe Avenue * Milwaukee 1, Wisconsin 
In Canada: 804 Mt. Pleasant Road, Toronto, Ontario 


tense) 


Variant 
eye Switous PRINTEO Cleamic 
ersistoes CaracitoRs Ciect#owie circuits tNSULATORS 


Industry's greatest source of standard and special 
electronic components 
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ELECTRONS AT WORK continued 
source of error, it is necessary to 
insure that there are no network 
ground paths common to those 
through which the current drawn 
by Z, is passing. This usually 
means that the test circuit should 
be grounded to the chassis at only 
one point. 


Phototube Tester Checks 
Anode Current 


By MILTON ADELMAN, Ropert W 
SURKE AND REUBEN T. LEIBOWITZ 
Phototube Unit 
Naval Material Laboratory 
Brookliun, N 


OF THE SEVERAL measurable photo- 
tube characteristics, anode current 
has been designated by military 
specifications as the sole criterion 
for determining the end of useful 
life for all vacuum and gas photo- 
tubes, except for photomultipliers, 
where the characteristic of ampli 
fication is measured. Anode current, 
however, is an important factor in 
determining amplification, and 
therefore furnishes a reliable indi- 
cation of the end of useful photo- 
multiplier tube life. 








FIG. 1--A node current checker for 

phototubes used in Navy equipment 

Apparently, shelf life causes no 
prohibitive increase in dark current 
of tubes that were within specifica- 
tion limits when originally stocked. 
The equipment described below was 
designed to test all the 97 diverse 
stock phototube types and = con- 
structed at the Material Laboratory 
of the New York Naval Shipyard 
in Brooklyn, N. Y. 

Complete equipment shown in 
Fig. 1 includes an electronically 
regulated high-voltage d-c power 
supply adjustable from 700 to 1,600 
v, with output of 10 ma. Ripple 
voltage of 0.3 v at any load current 
is too small to affect voltages from 
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CRUCIBLE first name in special purpose steels 
c vend of \ tine\ steel makité 
5A yoats | A bing PERMANENT ALNICO MAGNETS 


CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 


STAINLESS* REX HIGH SPEED* TOOL* ALLOY* MACHINERY * SPECIAL PURPOSE STEELS 
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Keeping Communications 


on hort i 


Ct COMPLETE SYSTEMS FOR 


@ Frequency-Shift Radio Teletype and Telephone 
Mobile or Point-to-Point 

@ V-H-F Radio Relay 

@ Radio, Radar, Microwave, and Direction Finding 


For dependable radio communications . . . linking sta- 
tions that are fixed or mobile... with conventional radio 
gear or high speed teletype and telephone . . . BKW 
offers a line of complete systems and special equipment 
that has been proved and approved by both industry 
and military. 

For example, in the time-tested Mobile Frequency- 
Shift Radio Teletype Unit illustrated above, BRW has 
designed and built, from the drawing board up, the 
ned essary: 

e Dual Diversity Receivers and Converters 
e Frequency-Shift Exciters 

e Transmitters 

e High Power R-F Amplifiers 

e Speech Amplifiers 

e Frequency Meters 

e Control Units 

Once assembled, these units are installed in shelters 
with all associated equipment, ready for immediate use. 

If you have a problem concerning the design or con- 
struction of radio communications systems, B&W en- 
gineers would like you to take advantage of the same 
facility, Write for details. 





B: BARKER & WILLIAMSON, Inc. 


237 Fairfield Ave., Upper Darby, Pu. 


Want more information? Use post card on last page 











ELECTRONS AT WORK (continued 


divider networks across the output. 
Voltaves for the photomultiplier 
dynodes and other tube types are 
provided by two networks made 
up of precision resistors. Each 
network draws 5 ma. 

Since the low anode current, 
ranging from 0.2 to 200 microam- 
peres, cannot be directly measured 
by a meter, a d-c amplifier is re- 
quired. This amplifier, operating 
push-pull, is calibrated to cause full- 
scale deflection at 1.5 v on a 200- 
microampere movement. The meter 
is marked and scaled so that the 
latter 3/5 is colored green and 


FIG. 2-—Black box with end-on tube un- 
der test. Proper luminous flux is ob- 
tained by interposing different area 
apertures between light and photocath 
odes 


marked to indicate yood tubes. 

The relatively low internal re- 
sistance of gas-filled, as compared 
to vacuum phototubes, is compen- 
sated by adjustment of input re- 
sistance. 

Voltage supply for the standard 
exciting lamp comprises a_ small 
constant-voltage transformer feed- 
ing into an autotransformer that, 
in turn, controls the voltage to a 
low-voltage, high-current, step- 
down transformer. The resultant 
output voltage is constant within 
less than plus or minus 1 percent 
for total input variation of 30 per- 
cent. Available regulated d-c sup- 
plies for the current range were too 
expensive and bulky. 


Frequency Synthesizer 


AN EQUIPMENT has been developed 
in Britain to act as a source in 
which any individual frequency be- 
tween 1 ke and 100 me can be pro- 
duced quickly and accurately. 
The principle used is that of 
synthesis of frequencies, with 
static filters to select the wanted 
products in mixer outputs. The re 
quired output is arranged to have 


a small sideband component of 
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PRECISION 
ic PINT-SIZE! 


ACTUAL SIZE 


BLILEY BANTAM RX 
FREQ: 15mc-100mc 


The new BANTAM BX has wire leads for mounting in 
a miniature selector switch or can be soldered to a printed 
circuit terminal board. 


The new BANTAM BX does not sacrifice precision or 
dependability. It meets same performance and tolerance 
requirements as larger crystal units such as MIL types 
CR-23 or CR-32. 


The new BANTAM RX is fully described in Bulletin 46. 


Now available for prototypes or in production quantities, 


/ / 
f 


tle 
Blkiley BLQLEY €LECTRIC Company 


ee ee a ee eg) eee 2 oe 
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ELECTRONS AT WORK (continued 


N ow Know Power ted to A nten na about 0.05 percent. Selection of the 
while Operating necessary static filters is by means 


of a system of motor-driven Geneva 
mechanisms and switches and the 
entire selection routine is a simple 
manual operation. 

A certainty of frequency division 
from the standard is guaranteed by 
use of harmonic selector circuits. 
Because the output is a sine wave, 
it is possible to establish the funda- 
mental frequency of a complex in- 
put. 


Extending Multivibrator 
Delay Time 


By GEORGE ELIOT KAUFER 
Klectronics Research Laboratories 
Department of Electrical Engineering 
Columbia University, New York, N. Y. 





For A GIVEN multivibrator and 

trigger rate a definite limitation is 

imposed on the maximum obtain- 

able delay interval. As the delay 

is increased, exponential decay of 

the waveform, as shown in Fig. 1, 

DIRECT moves farther to the right. Eventu- 
INDICATION ally, a point A will be reached 
OF POWER 
AND SWR 





NOT 
ABSORPTION 
TYPE 


GENERAL 
LABORATORY 
USE : FIG. 1—-Voltage between cathode and 
: ground in monostable multivibrator 
M 0 D E L 6 0 showing effect of increasing delay time 


0.25 to 150 WATTS where the next trigger occurs at 











an instant when the timing capac- 
itor is not fully charged. The sub- 
sequent delay will not be constant. 
Delays of greater than 80 percent 
of the total period are usually dif- 
ficult to obtain unless additional 


Measures power flowing through transmission line to 
antenna under wide range of standing wave conditions 
and antenna impedances 

Direct reading meter with 4 calibrated ranges; 0.25-5, 
5-15, 15-50 and 50-150 watts. Meter has adjustable 


: . . techniques are employed. 
reference pointer for noting any change in power. 


Precision 50 ohm slotted line with solid dielectric, type N a remedy ts = one pen mene 

discharge of the timing capacitor. 
A simple method of accomplishing 
this is to shunt R, with a biased 
diode as in Fig. 2. For best results, 


connectors and centimeter scale. 


Accurate step type wire wound controls indicate standing 
wave ratio (SWR). 


Model 60 is a complete set of equipment for impedance 


measurements by slotted line method (only r.f. power 
source required). 


bias should be a volt or two above 
the value /,R, where /, is the full on 
current of V, and must be derived 


Write for details... from a low-impedance source. 
aglLin When V. conducts and C begins 
_— é to charge through R,, the diode 

T Hi FE R '@) L A | N & '@) M PA N 7 short-circuits and presents a low- 


impedance — path. Charging-time 
2010 LINCOLN AVE. | e PASADENA 3, CALIFORNIA constant is thus reduced and the 
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Notice anything different about this build- 
ing? A step-up design in the new FXR plant 
has been scientifically achieved, not only 
to cover the particular landscape, but to 
covex every need of industry for Precision 
Microwave Test Equipment. Here, in one 
huge integrated plant, FXRdesigns and pro- 
duces precision-built electronic component 
units...or complete ‘‘meant-for-each-other” 
assemblies for specific or multiple applica- 
tion. FXR sound engineering practices and 


ICROWA 


fine reputation for quality products at real- 
istic costs have, in the ten years of our 
growth, developed an imposing client ros- 
ter of some of the leading companies in the 
nation. A top staff of FXR engineers is 
ready to serve you. 


Visit our Booth #387 
at thel. R. E. Show 
in New York City 


gn, Doves jo Manufacture of 
GUIDED MISSILE a AVE gga 


bin’ narra 
eenae 


: Seog Ty 


Electronios 8 X fay Dvitim 


F-R MACHINE WORKS, Inc. 


44-14 ASTORIA BOULEVARD LONG ISLAND CITY 3, N.Y. 
AStoria 8-2800 


at avons 
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ELECTRONS AT WORK continucd 


Te) Miele my -12 delay may be stretched as much as 


10 or even 15 percent further. 


JAMMED SWITCHBOARDS A capacitor in series with the 


diode shunts R, at the instant an 
output pulse is being generated in- 
COSTING YOU EACH YEAR? creasing gain, with a resultant rise 
in output delay pulse magnitude. 
Addition of capacitor C, from the 
The answer pulse-coupling transformer _ to 
will surprise you! ground, will cause the plate of V 
The answer— they could to take a finite time (determined by 
cost you enough to pay for a the values of the plate resistor and 
RyCom CFD-B Packaged Carrier capacitor) to reach the supply 
Telephone System in a year! voltage. 
These units immediately add 
four more voice channels to 
each of your present lines... and 
will quickly pay for themselves 
by slashing your long distance 
telephone costs! 





Here’s how the RyCom CFD-B Cuts Costs! 








NO EXPENSIVE TEST EQUIPMENT 


NEEDED. - - Built-in seen FIG. 2—Circuit of multivibrator cathode- 
panel provides fast over-a shunt diode and plate-shunt capacitor 
system line-ups, even by non- to extend delay time 


technical personnel. No more 
testing trips up and down Minimum delay obtainable is not 
the line. appreciably affected by the added 
EQUALIZATION OF NON-CON- capacitor since in all cases the value 
FORMING LINES...With built-in of capacitance will be small enough 
slope control. 

EASIER INSPECTION AND MAIN- 
TENANCE . . . with RyCom 
separate panel construction. 
EASIER INSTALLATION IN LESS gs ‘ 
time ... The CFD-B is pack- Che diode opposes current flow 
aged in a single rack for and acts as an open circuit, causing 
space and labor savings. Ship- the changing current plus the dis- 
ped complete in one package. charge of C, to flow through the 
transformer primary. This addi- 





to allow for a short time constant. 
At the conclusion of the delay inter- 
val V, is turned on and its plate 
voltage falls. 


tional capacitor current, which 
flows for a time equivalent to the 
output pulse duration (due to 


proper selection of the discharge 
Now Being Made! time constant) increases the rate of 
Order now for early de- 


livery. RyCom engineers change of transformer primary cur- 
will be glad to talk over 5 ‘ . 
your specific installation rent and results in greater output 
needs. Write or phone to- roltage 
day for complete details, voilage, 


specifications, prices! As it is desirable to discharge the 


immediate Deliveries 


plate capacitor rapidly, a low-re- 
sistance path is beneficial. Diode 
clipping in the cathode circuit is 
used further establishing the ad- 


Rely on RyCom 
for Highest, Quality 


at Minimum Cost vantages of these components. 


The value of the plate capacitor 
should be such that the discharge- 
time constant of C, and the internal 
Rx OMMUNICATIONS, INC. tube resistance in parallel with the 

ww <> rrn woman a" 
current-limiting resistor is equal to 

Raytown, Missouri, U.S.A. > greater th: , 7 se 

aytown, or 2 or greater han the output pulse 

width. Its maximum value is 
E : 40th St =r ; “ ; ae 
nn ee tas 0. Y. limited by the trigger-pulse repeti- 
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LFE SOL|D DELAY LINES STOP TIME! 


Now available for applications 
WIDE RANGES OF DELAY ; : 
LOW ATTENUATION such as video integration, computers, 


LOW SPURIOUS RESPONSE = = time markers, moving target indication. 
WIDE BANDWIDTH 


SMOOTH PASS BAND 
WIDE TEMPERATURE RANGE 
MINIMUM SIZE AND WEIGHT the delay medium and offer many advantages in obtain- 


RUGGED CONSTRUCTION ing precise delay intervals for pulse or modulated signals: 


LFE solid ultrasonic delay lines utilize fused quartz as 





TYPICAL DELAY LINE SPECIFICATIONS 
FOR PRECISION 1,000 YDS. RANGE MARKER 


Delay Time 3.050 + 0.003 microseconds at 50° C. 
3.05 psec = 0.02 over a temperature 
range 0° C. to 100° C, 

Attenuation of first pulse 28 db. into 1,000 ohms 

Center Frequency 30 Me. 

Bandwidth 7 Mc. 

Capacity 15 to 20 mmfds. 

Pulse decay 1 to 11% db. average 


This item available from stock 











DELAY LINE SPECIFICATIONS 
FOR 500 MICROSECOND STORAGE TYPE 


Delay time 500 microseconds 
Attenuation 14 db into 1000 ohms 
Center Frequency 30 Mc. 

Bandwidth 10 Me 

Spurious Response 15 db below desired signal 


Capacity 45 mmfd 


This item available from stock 


Other delay lines from 1-5000 microseconds and 5-100 megacycles 





are produced to Customer specifications. 





For further information, write: SPECIALTIES DIVISION 


LABORATORY for ELECTRONICS, INC. 


75-3 PITTS STREET * BOSTON 14, MASS. 








PRECISION ELECTRONIC EQUIPMENT © OSCILLOSCOPES © MAGNETOMETERS * COMPUTERS * MICROWAVE OSCILLATORS © SOLID DELAY LINES 
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HUBBELL Av/e7Jocek 
provides automatic locking... 
low contact resistance connection 


for BRUNO MULTIMETERS! 


bd 
e,, 
7, Merge 


meter leads 
cannot disconnect 
accidentally ! 


, 4 





Meter Mfrd. by 
Bruno — New York 
Industries Corp. 


Bruno Multimeters take 
advantage of Hubbell In- 
terlock’s exclusive contact 


and locking features. Leads 
Hubbell Inter- x hE ry 


lock connectors, 
shown, are nylon plugged into meter — dis- 


insulated... connect only when in- 


lock automatically when 


color-coded in tended. Contact resistance 
black and red . ; 
; is extremely low, and stays 
with a terminal [ “ 
wine onmedion. constant because of un 
The Type S connectors used in changing coil spring pres- 
Bruno Multimeters accommo- sure. Exclusive design and 
date wire sizes #14 to #18 with 


nylon insulation make In- 
15 amps. capacity. 


terlock jacks waterproof 





and weatherproof. 





Hubbell Interlock connectors may be put to a multiplicity of uses 
for both electrical and electronic devices. Our development lab- 
oratory will cooperate with your engineers to adapt Interlock for 
your specific applications. 


For Further Information, Write Dept. A: 


HARVEY HUBBELL, Inc. 


Interlock Dept., Bridgeport 2, Conn. 
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ELECTRONS AT WORK continued 


tion frequency, since the plate volt- 
age of V. must fall to the full-on 
value befor: 


next trigger. 


Microfilmed documents previously 
marked are read ofi by flying-spot 
scanner in new technique developed for 
computer input 


FOSDIC Feeds Figures 


A FILM OPTICAL sensing device for 
input to computers (FOSDIC) 
converts ordinary pencil marks ap- 
pearing on microfilmed copies of 
documents into electrical pulses 
that are recorded on magnetic tape 
for data processing machines. 

The device is designed to reduce 
the work now necessary to convert 
written records into a medium 
suitable for feeding computers. 
FOSDIC allows considerable free- 
dom in design of documents and 
requires no special writing equip- 
ment. 

Mark sensing is based upon the 
detection of specific blacked-in 
areas or ovals in a large field of 
possible answers arranged on a 
sheet of paper. A yes-no answer 
is given two ovals, while a numeri- 
cal answer is supplied with a verti- 
cal column of 10 ovals for each 
decade, 

Scanning is carried out frame 
by frame. Each frame is a micro- 
filmed picture of one side of a sheet 
that may be as large as 14 by 16 
inches. The film is placed in an 
optical assembly between a cathode- 
ray spot-scanning tube and a photo- 
tube that produces a varying elec- 
trical signal from the interrupted 
light beam as indicated in Fig. 1 
Present maximum capacity is 2,800 
marks a sheet. The individual film 
is scanned in 0.5 to 0.9 second. 
Average information rate is 2,000 
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DESIGN. AND DEVELOPMENT ENGINEERS! 
HERE’S A SURE CURE FOR YOUR 


Deep Drawn 
= Instrument Case 
Problems! 


SPINNING, STAMPING, wot ft DEEP 





DRAWING, HYDROFORMING, ANNEALING, 
SPOT WELDING, ASSEMBLING, TOOL MAKING 


Kaupp can supply your instrument cases to exact 
specification quickly and pore ae rt nase 
shapes and odd sizes are a specialty at p and, 
in most cases, can be turned out on reasonably short 
notice. Kaupp has the experience and the metal 
working facilities for precision forming of intricate 
shapes to close tolerances. Gauges .002 to % stock 
in stainless steel, Inconel, aluminum, cold rolled 
steel, brass and other alloys. Check with Kaupp on 
your metal parts needs, now! 


c.B. KAUPP @ sons 


NEWARK WAY «© MAPLEWOOD © NEW JERSEY. 


R The ne 


h w 
Chure with 








PRODUCTION AND DEVELOPMENT METAL FORMING FOR ELECTRONICS, 
NUCLEONICS, AVIATION, MARINE AND GENERAL INDUSTRY ‘ee 
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ELECTRONS AT WORK (continued) 
binary digits or 250 decimal digits 

DC-AC CHOPPERS | °°" 
An index recognition circuit de- 
7 fy oge termines when the scanning beam 
Vuyole Cited for Military Use is at the top edge of a solid mark 


0-500 CPS 


~ 











SCAMWING | 








| CATHODE 
RAY TUBE | 
LENS |wacneri¢ | 
' , |. TAPE | 
P { . RECORDING | 
a WEAD | 


a 


FIG. 1—Flying spot scanner and com- 
puter-input tape recorder 


J 

















between 0.24 and 0.36 inch high. 
Means are provided to make a 
column count on each document. 
If a column is missed, owing to a 
film defect, a special signal on the 
magnetic tape informs the com- 
puter that the information may be 
unreliable. 

FOSDIC was developed by M. L. 
Greenough, H. D. Cook and M. 
Martens of the National Bureau of 
Standards at the request of the 
Bureau of the Census. 


Frequency-Modulated 
UHF Transmitter 


HARRY W. GATES 


Electronics Engineer 
Capehart-Farnsworth Corp. 
Fort Waye, Indiana 


THE OSCILLATOR-TRANSMITTER de- 
scribed in this article was designed 
for frequency-modulated operation 
in the 400- to 500-me region. Pen- 
cil-type uhf triodes are particularly 
well-suited for use in this range, 
and a power output of five to seven 
watts may be easily obtained using 
two tubes in a push-pull circuit. 
However, the planar construction 
of the pencil triode is basically bet- 
ter suited to coaxial and cavity cir- 
cuits than to parallel lines. There- 
fore, it has been necessary to con- 
struct mechanical mounts to permit 
the use of pencil triodes in parallel- 
line circuits. Figure 1 is a sketch 
of one such mount. 

This mount not only serves as a 
mechanical support for the tubes 
but is also the grid feedback loop. 
The dimensions given are for 400 
to 450 me with a six to seven-watt 
output. Since the length of this 


Also available 
60 cycle types. 


All military specifications met. Liberal safety 
factors to meet emergency conditions. 
EXAMPLES: 
Write today for complete Frequency tolerance 0-500 cps. 
aeoni on Coil ye i" 
ae ate + 30% —20 
ee ee Noise level 200 alerts. 


haha s 
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Famous Kings 
in History 


FERDINAND V, 1452-1516, was the Spanish King 
of Castile and Leon. As Ferdinand II he was also 
King of Aragon. His policies, though severe, 
founded Spain’s imperial greatness. He married 
Isabella of Castile. King Ferdinand is best-known 
to Americans because he and the Queen aided 
Christopher Columbus in his famed voyages of dis- 
covery. 


In the field of electronics, industries all over America have discovered that 
they can always depend upon Kings Connectors for both standard and 
special applications. Because of the highest standards of manufacture, plus 
long experience, the Kings organization can meet your own specific con- 
nector requirements, whatever they may be. You'll be glad you called on 
Kings first. 


FAMOUS KINGS CONNECTORS 


/ ieee 


WINGS 97 cnn 


40 MARBLEDALE ROAD, TUCKANOE 7, N.Y. 
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ENGINEERS 


AND 


PHYSICISTS 


Latest developments in your fields 


will be presented at the 


rRE 


NATIONAL CONVENTION AND 


RADIO ENGINEERING SHOW 


New York City, March 22+23+24+25 


HEADQUARTERS, WALDORF-ASTORIA HOTEL 


EXHIBITS, KINGSBRIDGE ARMORY 


You are cordially 
invited to visit 
the Hughes exhibits, 


Kingsbridge Armory. 


Hughes research, development 
and manufacturing in 

the field of advanced 
electronics have led to 
significant achievements for 
the military, as well as 


for commercial applications. 





GROUND and AIRBORNE RADAR 
FIRE CONTROL SYSTEMS 
GUIDED MISSILE SYSTEMS 


AIRBORNE DIGITAL 
COMPUTERS 


ELECTRONIC BUSINESS 
SYSTEMS 
MINIATURIZATION and 
ADVANCED PACKAGING 
COMMUNICATION SYSTEMS 


MICROWAVE FERRITE 
DEVICES 


ANTENNAS and RADOMES 


INDICATOR and 
MICROWAVE TUBES 


SEMICONDUCTOR DEVICES 


HUGHES 


RESEARCH AND 
DEVELOPMENT LABORATORIES 


Culver City 


Los Angeles County, California 





ELECTRONS AT WORK continued 


loop determines primarily the 
amount of feedback and to a much 


lesser extent the frequency, the di- 


nsions can be fixed at an op- 














FIGS. 1—-Mounting bracket for two pen- 
cil triodes is grid-feed back loop 


timum value of power output for 
over a greater than 10-percent 
range of frequency. 

The block used to support the 
cathode clips and the grid clip is 
made of material having a low loss 
factor at 500 me. Care should be 
taken to avoid placing supports 
near the plate lines since the power 
output may be reduced as much as 
50-percent by leakage. 


UHF frequency-modulated transmitter 
uses two pencil triodes in output 


Tuning is accomplished by a 
shorting bar between the plate 
lines. A three or four-digit counter 
in conjunction with a gear train 
permits the sliding short to be re- 
set to one one-thousandth of an 
inch, or at a nominal frequency of 
400 me. to the nearest 50 ke. A 
calibration chart is used to corre- 
late dial settings with carrier fre- 
quency, 

In the application for which the 
oscillator-transmitter was designed, 
the carrier is frequency-modulated 
with six different audio signals 
which can be applied either sepa- 
rately or in combinations up to all 
six at once. This means that the 
modulating signal can be a com- 
plex wave with frequencies as high 
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A New 
Standard of 
Reliability 


HUGHES 


DIODES 


Reliability in a germanium 
diode is determined principally by 
permanent freedom from the two 


mayor causes of diode failure— 


FUSION SEALED IN GLASS 
| for electrical 


! stability 


moisture penetration of the diode 


ene lope, and elec trical instability 


under extreme operating conditions. 


HUGHES GERMANIUM DIODES are de- 
signed to prevent such failures 
through two exclusive features: 


i. Fusion Sealing — The glass to- 
metal seal, proved in billions of 
vacuum tubes, 1S incorporated to 
full advantage in diode manu- 
facture by the Hughes-developed 
process of fusion sealing at high 
temperature. The result is a rigid 
one-piece glass envelope impervi- 
Ous to moisture, 

2. 100% Testing—Hughes 100% 


testing procedures invite instabili- 
ties to occur prior to shipment, 


assuring rejection of defective 
diodes. Each WUGHES DIODE is 
humidity-cycled, temperature- 
cycled, JAN shock-tested, and 
electrically tested under vibra- 
tion. This testing procedure in- 
sures Operation Of HUGHES DIODES 
under adverse conditions of mois- 
ture, temperature, vibration and 
severe shoc k. 





Reliability of HUGHES DIODES has 
been proved in advanced air- 
borne military radar and fire 
control systems, and for guided 


missiles. 





[ HUGHES GERMANIUM DIODE ELE 


SPECIFICATIONS AT 25° C, 





Descripti 





High 
Peak 


Maximum 
Inverse 
Current 


(ma) 








High 
Back 
Resistanc 








High 
Back 
Resistance 


[ones 
0.008 @ 


Hughes 


50 





High 
Back 
Resistance 


@ 


y 10 1@ ~ 





General 
Purpose 


1@ —50v 








JAN 
Type 














*That voltage 
Subjected to a volta, 


**Formerly IN6GA 











HUGHES DIODES are also supplied 100% factory-tested to a wide range of 
customer- specified characteristics, including high-temperature requirements. 
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ELECTRONS AT WORK continued 


as 120 ke. Assuming a deviation 
ratio of three it is necessary to 
allow for a frequency deviation of 
+200 ke. For this, the modulator 


shown in Fig. 2 was developed. 














FIG, 2-—Crystal in cathode circuit of 
f-m transmitter applies modulation 


The modulator circuit applies the 


reactance-variation principle of a 
crystal, capacitor and loop combi- 





nation to the push-pull circuit 
Statically, replacing the = crystal 
with various values of resistance 
will give a frequency deviation at 
400 me from zero to 400 ke. This, 
of course, is the same effect that 
would be obtained if the l-uuf ca- 
pacitor were varied. Passing from 
Type AXB-2107—1CO CFM output with in- 


put of 27V DC, 115V AC, 60 or 400 cycle. 


Lightweight, motor-driven axial-flow blower 


OSTER AVIONIC 
PRODUCTS INCLUDE: 
Just one of many electro-mechanical prod- 
ucts by Oster that meet all the exacting 
requirements of airborne applications. 


@ Special motors of all 
types, such as servos for 
auto-pilots, computers, 


fire control, for drives, OSTER Avionic Products conform to military 


specifications for altitude, high and low 
@ Synchro generators, temperature, life, shock, vibration, humid- 


control transformers . . es 
Song ity, fungicidal treatment and salt spray. 
transmitters, differentials, y B pray 


receivers and resolvers You can depend on OSTER for 
Two-speed syn-hros and supertor quality that assures 
reference generators SAFER FLIGHT, EXTRA FIGHT. 


@ Tachometer gener- 


blowers and fans 


ators it will pay you to contact us. 


@ Aircraft actuators, 
both linear and rotary. 





Whammer 


JOHN OSTER After an eight-year study, including 


MANUFACTURING ‘COMPANY¢ analysis of 270 items, Naval Research 
IeYAP Galel. DIVISION f Lab engineers conclude that 9) percent 
of the damages resulting from shock 
and vibration can be eliminated in fu- 
ture by proper choice of componen(s and 
suitable mounting. Vibration has been 
found as damaging as shock. Good de- 
sign inherent in equipment on testing 
Known the world over for quality products machine, results from low-mounted 
transformers and aluminum mounting 
feet set in from bottom edge to permit 

greater deflection of bottom panel 


RACINE, WISCONSIN 


(re) 
MR 
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DESIGNERS —Cut New-Equipment Costs 


vite Roderal§ 
‘ut 2 NEW TRIODES 


... incorporating built-in savings and 
proved design features that increase 
tube dependability and life and multiply 
the performance quality of new units 


For Electronic Heating, Broadcast 
and Communications Service 


High-Efficiency Radiator requires reduced pressure drop 
...cuts blower cost for new equipment. 


Grid and Filament Leads Attached for convenience of 
designers ... for extra savings. 


Double Helical Filament of thoriated tungsten... for 
high peak emission... lower temperature. 


No Internal Insulators to expose tubes to danger of arc- 
over and gassiness. 


Internal Corona Ring eliminates trouble with hot-spots 
and glass cracks. 


Kovar Terminal Cups used throughout for ruggedness 
required in industrial service. 


Full Voltage can be safely applied to the cold filament... 
no step starting or high reactance transformers necessary. 


Federal’s F-6366 and F-6367 are the power triodes that new 
equipment designers have been waiting for...to boost the effi- 
ciency of induction and dielectric heating units, broadcast and 
communications equipments...to bring important savings to 
production lines! 

Both tubes not only provide more ruggedness, longer service 
life and higher-quality performance, but they actually cut costs 
for manufacturers... saving as much as 80% on blower costs, 
while factory-attached grid and filament leads eliminate this 
expense. 

Federal’s new triodes feature simplified construction... with 
fewer potential trouble spots. Wide element spacing gives better 
protection against filament-grid shorts. Rated filament voltage 
may be applied to cold filament, eliminating need for step start- 
ing or high reactance filament transformers. Both tubes are opera- 
ble up to 30 Mc/SEC at full ratings ... anode up or anode down. 

Equipment manufacturers now using the F-6366 and F-6367 
in new designs report they are “extremely well pleased” with 

EXCLUSIVE WITH FEDERAL — their stamina and performance. For prices and technical data, 
READY FOR DELIVERY FROM STOCK write to Federal, Dept. K-413. 


f v 


/TR WANDBOOK 


Handbook of Tube Operation [RRs 


Federal Telephone and Radio Company | ‘es 


Federal's 72-page booklet 
VACUUM TUBE DEPARTMENT 100 KINGSLAND ROAD, CLIFTON, N. J. gives complete data on 

’ efficient operation of tubes 
In Canada: Federal Electric Manufacturing Company, Ltd., Montreal, P. Q in service. Mail your re 


Export Distributors: International Standard Electric Corp., 67 Broad St., N. Y. quest to the department 
’ listed above 
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You name the 


speed... 


MODEL SS MODEL DSS 
78-45-33, R.P.M. 78-45-3313 R.P.M. 


G.I. has the phonomotor 


Single speed... two speeds... or three speeds... there’s 
no limitation on combination or type when you choose 


from General Industries’ broad line of phonomotors. 


For example, shown above are two of General Industries’ 
newest three-speed developments: Model SS, an extremely 
compact design with 2-pole motor; and Model DSS, with 
i-pole motor and heavy-duty construction features for 
high fidelity reproduction. Both models incorporate the 
General Industries’ unique, stepped-shaft drive principle 
which assures accurate reproduction and trouble-free 
long life. Both contain an “OFF” position in which the 
idler wheel is released from contact with the turntable 
rim. “OFF” position on Model DSS also cuts off current 


to motor. 


For complete information, specifications, dimensions, 
and quantity-price quotations on these, or other phono- 


motors in the famous Smooth Power line, write us today. 


THE GENERAL INDUSTRIES CO. 


DEPARTMENT MA « ELYRIA, OHIO 
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ELECTRONS AT WORK continued) 


zero to 3 ma d-e through the 1N39 
crystal at point A in Fig. 2 closely 
approximates this change in re- 
sistance and if a corresponding 
amount of a-c is applied it is pos- 
sible to obtain +200 kilocycles. 

The output coupling consists of 
a conventional] series tuner for use 
with 50-ohm coaxial cable. Variable 
matching may be used in the output 
coupling, but for simplicity a 
shorted quarter-wave section of 
coaxial cable will give an approxi- 
mate match over a_ 10-percent 
tuning range at 400 me. 

The mechanical design and lay- 
out of this oscillator transmitter 
was done by Carl Hubartt of Cape- 
hart-Farnsworth Corp. 


Inductor Control 
Gives AFC 


SWEEP OSCILLATORS sometimes re- 
quire automatic frequency control 
of center frequency. A_ high-Q, 
high-frequency saturable-reactor 
type device can be used for this 
purpose, particularly as applied to 
telemetering. 

The circuit of a remotely con- 
trolled oscillator covering the range 
between 30 and 100 ke is shown in 
Fig. 1. Half a double triode serves 
as the oscillator. Part of the out- 
put is fed to a discriminator circuit 
comprising a 6AL5 operated as 
described below. 

One diode is driven through an 
integrating circuit to provide re- 
sponse inversely proportional to 
frequency. The other diode is fed 
directly from the oscillator to give 
rectified output of opposite polarity 
across a potentiometer. The two 
rectified voltages are placed in se- 
ries and the output taken from the 
tap of the potentiometer, 

Zero output for any frequency 
within range of the oscillator may 
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FOR, MAXIMUM EFFICIENCY 
\ 


new 
versatile 


1” motor 


MODEL NO. D21UHP-1 (ACTUAL SIZE) 


Another outstanding EAD contribution to the minia- 
turization program is this extremely small, precision 
motor. Engineered for long life and high efficiency, it 
is especially designed for operation in confined areas 
where minimum size and weight is essential. 


Units are available in this small frame size for 400 

cycle or variable frequency operation, with 400 cycle 

t power ratings ranging up to approximately 1/100 H.P. 

MODEL NO. 1 Modifications include high ambient and high altitude 
p21UHP- ’ versions as well as servo, synchronous and gear motors. 


- {DIA 


¢pECIFICATIONS 400 CYCLE OPERATING CHARACTERISTICS 


nduction poe ———__ 
( apacitor st. 400 cycles, —_ APPROXIMATE R.P.M. 7,000 10,500 21,000 
r, P.M., - f 
ase, 11,000 ty 220 V. —_ 
y 00th i p.,.1M p PHASES 1,2 | i 1,2,3 
35% effic saat INPUT VOLTAGE 115 115 115 
—_ instru joni (MAXIMUM) 


power 





blowers, 


Fans, ts and low 


contro 


—_— 


CC EALD) LasveRnn Nik DEVICES ive 


15 WASHINGTON ST., DOVER, N. H. 
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MOUNT IN 15/32” HOLE 
ALL LENS COLORS 


Easy lamp replacement 
with any midget flanged 
base lamp types 


Complete blackout 
or semi-blackout 


NON-DIMMING dimmer types MECHANICAL 
No 8-1930-621 DIMMER 
No. 11-1930-621 
THESE ASSEMBLIES LOGICALLY REPLACE 
LAMPS NO. 319, 320, and 321 


REPLACE 
WITH THIS 


——— 


PLASTIC PLATE (EDGE) LIGHT ASSEMBLIES 


AIR FORCE and BUREAU of AERONAUTICS 
MIL-L-7806 DRAWING MS-25010 


DIALCO No. TT-S51 (Red filter-black top) 
. or, No. TT-51A, complete with No. 327 Lamp 
ALSO MADE \ | I 
with other filter colors eee 
and with light-emitting 4/7 | 


\ 
sy 


top (for indication) [ 


ALL OF THE ASSEMBLIES ILLUSTRATED 
ACCOMMODATE LAMPS NOS. 327, 328, 330, and 331. 


ANY ASSEMBLY AVAILABLE COMPLETE WITH LAMP 
SAMPLES ON REQUEST —NO CHARGE 





Foremost Manufacturer of Pilot Lights 


DIALIGHT CORPORATION 


60 STEWART AVENUE, BROOKLYN 37, N. Y. HYACINTH 7-7600 
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ELECTRONS AT WORK (continued) 


be obtained by adjustment of the 
potentiometer. The discriminator 
output is fed to a d-c amplifier com- 
prising a pentode directly coupled 
to the other double-triode section. 

The closed control loop forces 
the oscillator to generate a fre- 
quency close to that for which the 




















FIG. 1—Low-frequency closed-loop tele- 
metering control uses inductor 


discriminator output is zero. Oscil- 
lator frequency therefore depends 
primarily upon the potentiometer 
setting alone. Temperature drift, 
hysteresis effects and _ nonlinear 
control current are all reduced. 

By incorporating a limiter before 
the discriminator, the oscillator 
frequency can be controlled by an 
input voltage. Such an arrange- 
ment gives oscillator stabilities 
better than 1 percent and can be 
used effectively for telemetering. 

Information on this frequency 
control has been abstracted from a 
report on applications of high-fre- 
quency saturable reactors by Carl 
G. Sontheimer of CGS Laborator- 
ies, Inc., Stamford, Conn. 


PERTINENT PATENTS 

THE STATEMENT, “there isn’t any- 
thing you can’t do with electronics” 
is nowhere better indicated than 
in the Electronic Egg Grader, 
which was granted U. S. Patent 
2,636,925 for the invention of T. 
Gascoigne of Cloverdale, British 
Columbia, Canada. 

The inventor applies a compara- 
tively weak r-f field through an 
egg in a special pair of egg cups. 
Detecting the energy passing 
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TAYLOR Forming 
Materials are specially 
made for use in intricate 
shapes, compound curves 


irae They areavalable Want to make something of them? 
with a wide variety o 


physical, mechanical and 
electrical characteristics. 





Make them into all kinds of panels, guards, barriers, ribs, masks, covers, 
ducts, containers, shields, shims or any other complicated formed part 
your product may require. While many grades of Taylor Vulcanized 
Fibre and Laminated Plastic can be formed to some degree, these four 
grades are ideally suited for most forming operations. 


LAMINATED PLASTICS: 
Grade C-7—for applications requiring toughness, resilience, 
mechanical strength and abrasion resistance. 
Grade XX-7—for applications where mechanical strength is 
secondary to good electrical properties and low cost. 
VULCANIZED FIBRE: 
Trunk Fibre—for applications requiring good mechanical strength, 
toughness, abrasion resistance, surface finish and resistance to 
organic solvents. 
Taylor Insulation —for applications requiring superior dielectric strength, 
toughness and abrasion resistance as well as good mechanical strength. 
Make your products better and easier to assemble. Call your Taylor 
Engineer, he will be glad to work with you on your design problems and 
recommend the Taylor material that can be best formed to meet your 
particular requirements. Other grades of Taylor Vulcanized Fibre . . . 
as well as Phenol, Melamine and Silicone Laminated Plastics . . . may 
also fit into your design plans. Your Taylor Engineer will be glad 
to show you samples and discuss specifications. 
Taylor Fibre Co., Norristown, Pennsylvania-—La Verne, California 


TAYLOR 


Laminated Plastics 
Vulcanized Fibre 
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lron Fireman 
VERTICAL GYRO 


It’s not always easy, when an airplane is maneu- 
vering through the sky, to know where “‘up” is— 
especially if you have to know accurately. This is 
why Iron Fireman’s Vertical Gyro is so valuable 
in aircraft and guided missile control systems. It 
establishes a true vertical and transmits the infor- 


mation to other components of the control system. 


tron The demonstrated superior 
Fireman 
Vertical 
Gyro man Vertical Gyro in our 


performance of the Iron Fire- 


finest jet aircraft is due to 


new and exclusive features. 


Available for 
IMMEDIATE DELIVERY 


@ 


“Iron Fireman 


2800 S. E. 9th Ave., Portland 2, Ore. DIVISION 
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ELECTRONS AT WORK continued 


through the egy and rectifying the 
detected energy, the inventor 
claims he is able to determine the 
quality or hatchability of the egg. 

The circuit of the invention is 
shown in Fig. 1. It consists of an 


TAGE 
[ Tivree ; 


i} —d000 





EGG RECEPTACLE 
ELECTRODES 











FIG. 1—-Radio-frequency oscillator and 
detector system used for grading eggs 


r-f oscillator operated from a regu- 
lated power supply, a resonant out- 
put circuit and a detector system 
delivering an output in micro- 
amperes or microvolts, The test as- 
sembly is shown in Fig. 2. 

















FIG. 2—-Arrangement of electrodes in 
electronic egg grader 


The condition of the egg would 
appear to be some function of the 
rectified r-f energy. 


Current Integrator 


Patent 2,638,491 has been issued 
to George K. Turner of Consoli- 
dated Engineering Corp., Pasadena, 
Calif. for a Microcoulometer. The 
patent is assigned to the company. 

A microcoulometer is a meter 
arranged to measure the quantity 
of electricity passing through a 
conductor. The coulometer _ in- 
tegrates the current for some 
period of time. 

This device is particularly adapt- 
able to the integration of very 
small currents. 

It employs a vacuum-tube circuit 
for charging a capacitor in pro- 
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FREQUENCY CONTROL CRYSTALS 


Goof) talovision, 


Color television brings a new set of critical demands 





for precision frequency control. Accuracy, stability and uniformity of 
crystals used in this application must be as nearly perfect 


as materials, methods, and quality controls can make them. 


Midland meets this demand not only with a crystal of complete 
reliability in this new field, but also with a solid background 
of pioneering in the development of frequency control crystals and circuits 


for this and many other exacting applications. 


Midland is prepared NOW to supply you in quantity with Color 
TV Crystals to meet your exact specifications, and to counsel 

on all matters concerned with this subject. 

SEE OUR EXHIBIT in Booth No. 143 

Radio Engineering Show, March 22-25. 

Kingsbridge Armory, New York City. 


Whatwoon tal mand, comuertional or apuevabine 
dnnikabodbagend a 


MANUFACTURING COMPANY, INC. 
3155 Fiberglas Road, Kansas City, Kansas 


WORLD'S LARGEST PRODUCER OF QUARTZ CRYSTALS 
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PROBLEM 


Direct-current-operated valves were the 
key to improved performance of an 
automatic milking machine, but in field 
tests, the mechanically driven DC power 
supply for actuating the valves required 
excessive maintenance. In humid dairy 
barns, too-frequent cleanings and adjust- 
ments were necessary to obtain depend- 


able operation. 


Rectifier power supplies, using Vickers 
Selenium Rectifiers, solved this DC sup- 
ply problem. Vickers rectifiers require 
no maintenance or adjustment, are com- 
pletely dependable in humid and other 
corrosive atmospheres. With Vickers 
Electric Division engineering assistance, 
this manufacturer not only solved his 
performance problems but was able to 


reduce product costs. 


When your plans for prod- 
uct development or im- 
provement indicate a need 
for dependable DC power, 
consult Vickers‘experienced 
rectifier engineers. There's 
no obligation. 


ICKERS ELECTRIC DIVISION 


VICKERS Inc. 





A UNIT OF THE 


1801 LOCUST STREET 


SPERRY 











CORPORATION 


SAINT LOUIS, MISSOURI 
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ELECTRONS AT WORK 


continued 


portion to the magnitude of the 
current to be measured. 

As shown in Fig. 3, a gaseous 
discharge tube is connected across 
the capacitor and to an amplifier so 
the capacitor is discharged 
through the amplifier network when 
the voltage across the capacitor i 
equal to the breakdown  potentia! 


of the gas tube. 





WAGNETIC COUNTER 

| Ce 

| “tral - 
hs f a 











FIG. 3 


rents recerds counts 


Integratcr circuit for small cur 


Because all gas tubes have a resi 
dual operating potential the capaci- 
tor would normally retain a charge 
equal to the operating voltage of 
the gas tube. In this invention each 
time the capacitor discharges, a 
pulse is applied to an amplifier tube 
that results in operation of a relay 
in its plate circuit. 

The relay contacts completely dis- 
charge the capacitor. A_ resistor 
across the charging capacitor lin- 
earizes the charge that may start 
from substantially a zero value. A 
bias control in the charging-tube 
circuit sets the circuit either for 
some minimum operating value or 
variations in supply voltage. 

For each operation of the relay 
circuit a counter is actuated. 

If the input to the coulometer is 
a-c, a bridge rectifier is provided as 
shown in the figure. For a d-e in- 
put, the potential or current is ap- 
plied 
directly. 


across the input resistor 


Parallel Tithe Control 


In patent 2,646,472 recently 
issued to R. J. Rockwell of the 
Crosley Broadcasting Corporation, 
Cincinnati, Ohio, there is described 
an Amplifier Control System. The 
patent is assigned to the company. 

As is known among broadcast en- 
gineers production of high power 
amplifier keep up 
with the needs of the broadeasting 
industry and broadcasters are re 
quired as a resi 


tubes doesn’t 


It to parallel some 
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How To 
Gauge a Vacuum 


From 1 to 1x 10-* mm Hg 
NRC’S Model 516 Pirani Vacuum Gauge 


This gauge is a simple, sensitive way to measure gas pressures. It 
is also an effective leak detector below 0.2 mm Hg. Completely 
integrated, no external accessories are needed other than the Pirani 
head and AC power cord. Sturdy. Dependable. Accuracy is not 


affected by changes in room temperature. 





From 1 to 1x 10°° mm Hg 


NRC’S Model 710 Thermocouple lonization 
Gauge Control 


This gauge provides a// that’s needed for scientific or commercial 
work in high vacuum. Contains one ionization and two thermo- 
couple gauges. A quick-acting protective relay guards against burn- 
out due to pressure surges. Complete with alarm or control circuit, 


stabilized grid current, low-leakage cable, and outgassing circuit 





From 1000 to 1x 10-* mm Hg 
NRC’S Model 511 Alphatron Gauge 


This gauge is latest refinement of well-known radium source ioni- 
zation principle. As there is no filament to burn out, the gauge can- 
not be damaged by exposure to air or gas at atmospheric pressure 
Speed of response is essentially instantaneous. Readings are linear, 
accurate to + 2% full scale. Maintains oviginal factory calibration 


indefinitely. 


For more information write: 


National Research Corporation 


Equipment Division 


160 CHARLEMONT STREET, NEWTON HIGHLANDS 61, MASS. 
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ELECTRONS AT WORK (continued) 


number of lower power types in 
order to operate transmitters at 
higher power. 

Equalization of the load among 
the several tubes in parallel is a 


TO STUDY THE ‘i | : problem that these broadcast en- 


gineers have faced many times with 
D ESIG N great difficulty in finding a solution. 
: ese = The solution defined in this 
£6 - patent is shown schematically in 
LG i ag : Fig. 4, The signal applied to a 
push-pull parallel power-output 
stage is divided among the parallel 
tubes of each side through parallel 
potentiometers so that the signal 
on each grid may be adjusted inde- 
pendently of the others. 





BIAS 
POTENTIOMETERS 
OuTPuT 
BIAS bn 
POTENTIOMETERS 


SYNCHRONOUS TIMING MOTOR FIG. 4—-Power tubes in push-pull par- 


alel with bias adjustment 











The basic HAYDON motor is unique in its field in the number of The adjustment is made to pro- 


vide both a bias and signal adiust- 
ment simultaneously. In practice, 
the potentiometers are first ad- 
justed to equalize the idle current 
of each tube in the absence of a 


advantages it offers. Its performance is dependable, it is small in 
size, is totally enclosed, operates in any position, has controlled lubri- 


cation and its assembly is simple. The basic HAYDON motor offers a signal. When this adjustment has 


been made there is always an equal 
wide range of standard speeds from 1 second to 1 hour per revolution division of plate-current flow 
a : : among the tubes when signal is ap- 
and other speeds down to 1 revolution in 4 hours in the 1600 Series, plied. There is a linear relationship 
between the signal amplitude and 
the bias voltage required to main- 
tain similar plate-current excur- 
sions in the various parallel con- 


from 6 hours to 1 week in the 4400 Series. 


Write for Catalog No. 322, Electric Timing Motors 
nected tubes. 

Although the principle of load 
division by controlling the signal 
swing of parallel tubes has been 
known before, the inventor in this 
case has found that there is a par- 
ticular relationship in this principle 
and he has taken advantage of it 
to reduce the necessary cut-and- 
try used in prior techniques. 


If ; bes ieoaii 
a AY D 0 hk HAYDON Mfg. Co., Inc. eiie dee a ee par = 


Other literature available on request on Tim- 
ing Devices, Clock Movements, 400 cycle 
Elapsed Time Indicators, 400 cycle Time Delay 
Relay, 400 cycle Motors, D.C. Motors, 


*TRADEMARK Reg. U. S. Pat. Off. 





as 
norm and the bias applied to its 
grid circuit as the standard, the 
percentage change in bias-voltage 


HEADQUARTERS FOR 2426 ELM STREET value applied to another tube with 
T I M } M G TORRINGTON, CONNECTICUT higher » in the parallel grouping 


to make the other tube operate at 
the same idle current can be de- 


AT TORRINGTON Subsidiary of GENERAL TIME CORP. 
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2. Need a mica tape that can be run on taping machines at high speed? 
ISOMICA* tapes are made from long rolls of thin continuous mica sheet... 
are more uniform in mechanical and dielectric strength... have no high 
spots or voids. For electrical insulation of class B or class H motors, gen- 


1. Need a combination of gasket sealing and mechanical and electrical 
properties? Various grades of LAMICOID® laminated plastic made with 
organic and inorganic binders—-are combined with natural or synthetic 
rubber to obtain the excellent insulating and mechanical properties of 
LAMICOID and the sealing properties of rubber erators and transformers. 


3. Need accurately punched mica stompings for filament, grid and plate 4. Need special mechanical and electrical properties for brackets, termi- 
supports? MICO produces mica stampings to extremely fine tolerances. nal blocks, access panels, etc? LAMICOID® is half as heavy as aluminum 
Whenever you need precision-fabricated mica parts of the highest quality, and, weight for weight, stronger than steel. Offers high impact strength, 
call on MICO. We have 60 years of experience in this field. high dielectric strength, excellent abrasion and moisture resistance. 


Whatever electrical insulating materials you need, MICO makes them best 
We manutacture all standard types and many special materials, and fabri 
cate parts to your specifications, Send us your blueprints or problems today. 


* Trademark 


MICA Gsubeltre COMPANY 


Schenectady 1, New York 


Offices in Principal Cities 


LAMICOID ® (Lamingted Plastic) *MICANITE ® (Built-up Mica) sEMPIRE © (Varnished Fabrics and Paper) «FABRICATED MICA e«ISOMICA « 
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<u? 


You ae invited. «+ 


to submit your tough cord set and cable assembly 
problems to Whitney Blake Engineering and 
Design Department to enable them to give you 
the benefit of their knowledge and experience 
in designing cord sets with molded-on devices 


or special attachments. 


Whitney Blake Company specializes 
in manufacturing those hard-to-figure 
cord sets and cable assemblies and 
is equipped to be truly helpful in 
development work. 











» 


Write us details of your prob- 
lems. Ask for a free copy of 
our Design Guide for Custom 


Built Cord Sets. 


Well Gail: )-Wiees San ce L299 
/ 





ny WHITNEY BLAKE COMPANY 





New Haven 14, Connecticut 
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ELECTRONS AT WORK (continued) 


termined. It is equal to the per- 
centage by which the amplitude of 
the input signal to the higher u 
tube must be changed with refer- 
ence to the signal applied to the 
norm tube to make the plate-current 
swing of the second tube the same 
as that of the first. This is a linear 
relationship. 


Bridge Amplifier 


R. W. Bordewieck of Southboro, 
Mass, is the inventor of a novel 
bridge amplifier circuit described 
in patent 2,637,786. The patent is 
assigned to Moore Electronic Lab- 
oratories, Inc., of Worcester, Mass. 





B- SUPPLY REGULATOR 


CATHODE 
BIAS 
-* REGULATOR 
BALANCE | 
a ADJUSTMENT 6 














FIG. 5——Regulator tube is used in cath- 
ode-follower for bridge amplifier 


The bridge amplifier is shown in 
Fig. 5. Its operation is described 
by the inventor as follows. 

With no signal impressed on the 
input circuit the balance adjust- 
ment is varied until perfect balance 
is obtained in the plate voltages 
of the pentode input tubes. It is 
possible if desirable to so make this 
adjustment that there may be a 
plate voltage differential of some 
predetermined amount in either 
polarity. 

By the addition of a cathode-bias 
regulator tube to the output 
cathode followers of the bridge 
circuit an extremely low-output im- 
pedance is effected without losing 
any of the advantages of the bridge 
amplifier. 

Since the output cathode follow- 
ers have such low impedance the 
driving tubes may use higher plate 
load impedances whereas it is not 
possible to accomplish the same 
result if the driver tubes were 
required to drive the load directly. 
The inventor claims that his major 
element of novelty resides in the 
use of the cathode follower with 
voltage-regulated cathode circuits. 
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TYPE 2003 
Same as Type 2007 (at right) 





except Tube 12AT7 and 5 pig- 
tail components are external. 








TYPE 2007, BASIC UNIT 
Contains shock-«mounted fork, 

ble triode and all cir- 
cuitry. Output, 400 or 500 
ycles. Accuracy + 1 part 
in 50,000. Octal base con- 
tainer, 1'/2" x 4!/2". Weight, 
10 oz. Power required, 75 to 
200 V.-D.C. at 1 to 5 maa. 
and 6.3 V. at 300 m.a. De- 
signed for MIL equipment. 





TYPE 2001-2, BASIC UNIT 
Frequencies, 200 to 3000 
cycles. Dividers and multi- 
pliers available for lower 
and higher frequencies. Out- 
put, 6 V.—JAN construction. 





TYPE 2005, UTILITY 
Provides 10 Watts at 110 V. 

















Precision frequencies from 50 
to 500 cycles. Input power, 
50 to 500 cycles, 45 Watts. 














TYPE 2121-A, LAB. 
STANDARD 
Outputs, 60 cycles, 0-110 
Volts, 10 watts: 120-240 cy. 
impulses. Input, 50-400 cycles, 


45 Watts. 
ocr | 


FREQUENCIES 


GUARANTEED ACCURACY 
1 PART IN 100,000 (.001%,) 


except where otherwise noted 











TYPE 2111A, POWER UNIT 
50 Watt output. 0-110-220 V. 
at 60 cycles or any fre- 
quency 50 to 1000 cycles. 











WIDELY USED 
IN SUCH FIELDS AS 
Aviation, Navigation 
Ordnance, Ballistics 
High Speed Photography 
Viscosity Measurement 
Fluid Flow 
Nuclear Physics, Telemetering 
Chemical Reaction 
Radiation Counting 
Computers 
Facsimile 
Fire Control 
School and Indl. Research Labs. 
Accurate Speed Control 


The basis of these frequency standards is an electronically 
actuated high-precision fork, temperature-compensated and 
hermetically sealed against barometric changes. The partial list 
of uses at the right not only suggests the broad range of appli- 
cations but also proven dependability where there can be no 
compromise with accuracy. Please request details by Type No. 
Our engineers are available for advice or cooperation on re- 
lated problems. 


American Time Products, Inc. 


580 Fifth Avenue New York 36,N. Y. 


OPERATING UNDER PATENTS OF WESTERN ELECTRIC COMPANY 











c 
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Canvas-Covered Rubbing Block 
Carbon Resistors to Value... 
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Fabricating Tubular Frames for 
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Dip Brazing of Microwave Components .274 
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Canvas-Covered Rubbing Block Brings Carbon Resistors to Value 


DEPOSITED carbon resistors are 
to within 1 
specified value by rubbing with a 


block while 


resistance 


brought percent of 


canvas-covered wood 
measuring the 
setup employing an Eico push-pull 
oscilloscope and a Rubicon galvano- 
meter indicators in 
with a Shallcross model 617 percent 


with a 


as connection 


limit bridge. Heavy spring clips 
mounted on a wood block maintain 
good contact while permitting ro- 
tation. 

The operator drops the resistor 
between the test clips and rubs the 
with the canvas 


carbon coating 


256 


watching the oscilloscope 
pattern, to bring the resistor up in 
to approximately the 
required value. She then switches 
over to the galvanometer and con- 
rubbing until the 
galvanometer is zeroed. This indi- 
cates that the resistor is within 1 
percent tolerance. A deflection of 
1 ecm the scale 
corresponds to a deviation of }¢ per- 
cent in value. 

The horizontal input terminals of 
the scope are fed with a 60-cycle 
signal obtained from a Variac 
located in the power supply for the 


while 


resistance 


tinues slowly 


on galvanometer 


setup. This Variac is so connected 
that it 
the limit bridge along with the a-c 
The 
when 


varies the d-c voltage for 
scope indicates a-c 
balance the approxi- 
mates an ellipse marked with red 
crayon on the screen. 

After d-c balance is obtained by 
the 
cated, the operator switches back 


voltage. 


trace 


using galvanometer as_ indi- 
to the scope for a final check on a-c 
balance before passing the resistor. 

After testing, the resistors are 
placed in self-counting tote trays 
made by drilling holes for the axial 
quarter-inch 


leads in a panel of 
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Indifference—whether it’s under the “big 


top” or on the production line—is inexcusable 


and often fatal. You simply can’t afford 

to take chances with a hard won reputation 
for quality performance. That's why we 

say it’s a pretty good rule to stick to a solder 
you know and trust... time-proved Kester 
Solder, constant in solder alloy and 

always a consistent flux formula. 


Be sure your soldering is satisfactory with one of these 

well known solder products: “44” Resin, “Resin-Five’ and Plastic 
Rosin—all made only by KESTER .. . Key Name in 

Flux-Core Solder for More Than 50 Years. 


SOLDER COMPANY 


4204 WRIGHTWOOD AVENUE, CHICAGO 39, ILLINOIS 
NEWARK 5, NEW JERSEY + BRANTFORD, CANADA 


JLT Add ddd 
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Pressdwood or one-inch white pine 
blocks. The 


to project down 


bench 


mounted on corner 
leads 


vithout touching the 


blocks allow 


The 
power supply proved essential for 
the 
suti 


120-cycle ripple of the a- 


this setup; battery power for 


limit bridge failed to yive 


factory repeatable measurements. 


This adjustment and test procedure 
is used in the plant of Radell Corp 
Rico 


San Juan, Puerto 


Square-Bottom Test Gage for Glass Bases of Subminiature Tubes 


A V-BLOCK and a small pivoted indi- 
cator constitute a simple and effic- 
the 
the 
a subminiature tube is 


ient means of measuring 


amount in degrees by which 


bottom of 
off square from the plane of the 
tube. The tube is placed in the 
machined V of the metal block and 


Square-bottom tester for subminiature 
tubes. Each tube must be turned several 
times in its V-shaped cradle to deter- 
mine the greatest deviation from square 
ness. The tube is pulled back each time 
before rotating, to clear the pins 


pushed forward until the base of 
the pointer goes between the tube 
pins and rests in close contact with 
the bottom surface of the tube. Uf 
this surface is square, the pointer 
end of the indicator will read zero. 

Normal tolerance is three degrees 
on each side of zero. The scale area 
beyond 3 on each side is darkened, 
so that the operator can easily tell 
when the pointer is in the bad area. 
This gage was developed by W. P. 
Koechel for use in the quality-con- 
trol department = of 
Bloomfield, N. J. plant. 


Tung-Sol’s 


Fabricating Tubular Frames for Large Shipboard Radar Screens 


RADAR scanning screens for naval 
mounted high in the 
superstructure. This im- 
poses severe requirements for light 
weight, yet demands great strength 
to resist the winds, vibrations and 
pitching and movements 
that occur in this high and exposed 
Also, though large, these 


vessels are 


ship’s 


tossing 
position, 


258 


screens must be accurately shaped 
and must retain this shape to pre- 
serve the operating characteristics 
of the radar. 

To achieve all this, engineers of 
ITE Circuit Breaker Co, departed 
from the usual design approach of 
forming the supporting 
frame entirely of girder sections. 


screen’s 


Instead, they formed the frame of 
vertical ribs, but connected these by 
tubular spanning members across 
the top and bottom. 

Standard tubing 
type ATSI 304, made by Superior 
Tube Co. of Norristown, Pa., was 
available with the required strength 
and lightness to form the top and 


stainless-steel 
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e An assembly with 14 
concentric, hard silver 
rings electro deposited 
into machined plastic 
blank. Dovetail locks 
rings in place. Ma- 
chined blank insures 
accuracy. Diameter ap- 
prox. 11”, thickness 
approx. 5/16”. 


ap An assembly with 30 
rings of various widths 
fo accommodate various 
current requirements. 
Unit is approx. 4-5/16” 
long, designed for 
flange mounting 


=) Cylinder type assem- 
bly approx. 334,” long 
with 24 hard silver 
rings. 154% O.D. with 
wall thickness less than 
Ya". 


*PATENTS 
PENDING 


m Cylindrical assembly 
with 25 rings. Three 


~ 
wide rings accommo- 


date large contact area 
brushes for high current 
capacity. Length 14”, 
O.D. approx. 53/4”. 


Our Engineering Department 
is available for consultation 


he revolutionary 


al 
“ 


process for your 


SLIP RING 
> ASSEMBLIES 


© LOWER 1 COST © CLOSER] TOLERANCES 
© ONE-PIECE CONSTRUCTUON © JEWEL- 
LIKE FINISH © UNIFORM RING HARDNESS 
© REDUCED WEIGHT 


~ 
SAC oe Wy 


\\\\NY 


Now a Complete Service 
in all sizes of Slip Ring Assemblies 


ELECTRO TEC is now tooled up, with new expanded facilities for pro- 
duction of large Slip Ring Assemblies to exact customer specification, 
Sizes range up to 24” in diameter, either cylindrical or disc type. 


The exclusive ELECTRO TEC PROCESS*—the electro-deposition of 
hard silver rings into an accurately machined plastic blank —consistently 
yields a high degree of dimensional accuracy, excellent concentricity, and 
a jewel-like ring finish. This process also eliminates expensive tooling 
and mold charges, frequently lowers costs to 30% of other methods of 
manufacture. The silver rings are uniformly hard for long life—75-90 
Brinell. 


ELECTRO TEC one-piece construction precludes dimensional varia- 
tion due to accumulated errors. The plastic base is fully cured before 
rings are plated into it, thus preventing separation of base material from 
the rings. 

ELECTRO TEC LARGE SLIP RING Assemblies are widely used in 
Radar Equipment, Fire Control Systems, Test Tables and many other 
critical applications. Light weight combined with rugged durability 
recommends their use in airborne applications. 

Every user knows the ELECTRO TEC reputation for quality and 


superiority in miniature and sub-miniature slip ring assemblies. 


ELECTRO TEC CORPORATION 


SOUTH HACKENSACK @© NEW JERSEY 


on any of your slip ring 
Problems without obligation, 


Wont more information? Use post card on last page 
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MOTOR DATA ° ae PRODUCTION TECHNIQUES (continued 


No. 126 


One end of tubing, showing how it is 
plug-welded to the corner braces 


_ 2300 FRAME MOTOR 


1/5 HP at 3800 RPM 


The basic design of the 
2400 Frame Motor 

has been used in scores 
of individual modifica- 
tions. Many of these 
designs are complete and 
available—others for 


new equipment can 





readily he developed. 


ELECTRICAL MECHANICAL Setup for bending tubing to precise 

h 4 , seit tact shape by hand without using mandrels 

Series or shunt woun ow weight factor inside tubing and without distorting the 

High starting torque Unusual compactness tubing cross-section. Three men are 

Low starting current Completely enclosed used for the shaping operation. Small 

High efficiency Base or flange mounting lever-action clamps hold the tubing 

Low RF interference Laminated field poles against the curved template. The oper- 

Unidirectional or reversible Precision ball bearings ator is here positioning the structural 
Armature and field windings Segment-built commutator 


back frame of the screen for subsequent 
varnish impregnated and baked Permanent end play adjustment welding to the tubing 





2300 FRAME MOTORS oe eee 


Watts Output, Int. (max.) | 160 
Torque at 6000 RPM s{in. oz.) 40 10 
Torque at 3800 RPM __[in. 02.) 57 
Lock Torque (in. oz.) 





Volts Input (min.) 5 
Volts Input (max.) 
Temperature Rise int.) 





Diameter 





Length less shaft 
Shaft Dia. (max.) 
Weight (Ibs.) 











& : nes Use of three special shaping rolls to 
Eicot, Ine. 1501 W. Congress Siew Chicago 7, Wlinois give required parabolic shape te shorter 
WEST COAST OFFICE: 2661 South Myrtle Avenue, Monrovia, California lengths of half-inch tubing. Several 
MANUFACTURERS of Dynamotors ¢ D.C. Motors © Inverters ® Converters passes are used, with the degree of arc 
and a Complete Line of TAPE RECORDERS increased for each pass. No mandrel is 

needed to prevent deformation 
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; RI AC Actual Size 
2000 
3301 to 5000 MMF 


& 
2001 to 3300 MMF 
1501 to 2000 MMF 


801 to 1500 MMF} 











331 to 800 MMF 


| 1 | 
220 to 330 
{ | 




















The Ideal Cost-Saving Replacement for 
Paper or General Purpose Mica Capacitors 


Type JL DISCAPS, the result of extensive research in the SPECIFICATIONS 


RMC Technical Ceramic Laboratories, afford exceptional 

stability throughout an extended temperature range. The POWER FACTOR: 1% max. (@ 1 K C (initial) 

maximum capacity change between —60° C and +125° C is POWER FACTOR: 2.5% max. (| 1 K C, after humidity 

only +7.5°% of capacity at 25° C. Type JL DISCAPS are WORKING VOLTAGE: 1000 V.D.C. 

available in tolerances of +10°;) or +20‘). Standard working TEST VOLTAGE (FLASH): 2000 V.D.C. 

voltage is 1000 V.D.C. LEADS: No. 22 tinned copper (.026 dia.) 

Manufactured in a wide range of capacities, Type JL INSULATION: Durez phenolic—vacwum woxed 

DISCAPS offer the advantages of longer life, dependability, INITIAL oe RESISTANCE: Guaranteed higher thon 7500 
: megohms 

AFTER HUMIDITY LEAKAGE RESISTANCE: Guaranteed higher than 

: 1000 megohms 

re s. 

enna 4 CAPACITY TOLERANCE: + 10% + 20% at 25°C 

It will pay you to investigate the advantages of using Type 

JL DISCAPS as replacements for paper or general purpose 

mica capacitors, Your inquiry is invited. 














and lower initial cost. Their smaller size and greater mechan- 
ical strength provide additional economies in assembly line 











AVERAGE CURVE 
CAPACITY VS. TEMP. 
EXTENDED TEMP. RANGE 
TYPE Jt DISCAPS 


PERCENTAGE CHANGE 
FROM 25°C VALUE 





SEND FOR SAMPLES AND TECHNICAL DATA 





DISCAP 
CERAMIC RADIO MATERIALS CORPORATION 


CONDENSERS GENERAL OFFICE: 3325 N. California Ave., Chicago 18, Ill. 


| FACTORIES AT CHICAGO, ILL. AND ATTICA, IND. 
DISTRIBUTORS: Contact Jobbers Sales Co., 146 Broadway, Paterson 1, N. J. 
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PRODUCTION TECHNIQUES (continued 


PRODUCTS 


Specding Electronic Progress 
through 





After the tubing has been shaped to the 
right curvature, a hydraulic press flat- 
tens it for easy joining to radar-screen 
rib ends. Rapid and uniform pressure of 
cover 1000 cycles to 10 kc. This provides a conven- the press insures a perfectly flat joining 
ient source of stable time base for a wide variety of surface without affecting the tube’s 
parabolic shape, without distorting the 
sections along spans where rigidity is 
specified and without unduly stressing 
the metal at flattened areas 


Now, the range of the JK G-9] has been extended to 





measurement problems, with a minimum of cir- 








cuitry. Ideal for applications such as compact digital 





counters in the audio range. Balanced nodal-point 
mounting minimizes microphonics found in other 
resonators in this frequency range, Write for appli- 


cation and engineering information. 


JK Stabilized G-9) Crystal 
in the 1000 CPS to 10 ke range 


. 


We can serve you best 
when you consult us at the 
beginning of your fre- 
quency control problems. 
An early consultation lets 
you integrate the newest 
JK developments and find- 
ings with your own product 
design research. Our ex- 
tensive research facilities 
are here to serve you. 


THE JAMES KNIGHTS 
COMPANY 


Sandwich, Illinois 


Using electric hand welding machine 
; E : for welding preshaped tubing to stain- 
’ ‘ less steel joint flanges which in turn are 
~ i shot-welded to the vertical ribs of the 
» \ y : , radar s¢reen, Welder is supported from 
Gaveral, MAMDOOOK an! / ceiling on track carriage. Assembly is 
a Ik Sma ditaie ae done on shaped wood forms having 

‘ cryeal theory . positioned brackets 
compiled by 


our researc 
division a 


industry sar ' bottom spanning members of the 

4 x parabolic frame. This tubing in 
the 1.0-inch O.D. size was used for 
the top spanning member and the 
0.50-inch size for the lower edge of 
the radar-screen frame. A simple 
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Skilled hands—-1500 pairs of them are busy every day at Daystrom Instrument—per- 
forming research, development and manufacturing tasks on a wide variety of precision 
electrical and mechanical instruments. Daystrom specialists are prepared and ready to 
analyze your requirements and translate them from drawing board to finished products 

all within our own modern plant of 350,000 square feet. All development and manu- 
facturing are achieved through advanced techniques. We are proud of the fire control 
and radar equipment we produce for our Army and Navy. Daystrom products include 
computors, gyros, servo amplifiers, electronic chassis, sheet metal cabinets, test equip- 


ment, gear assemblies, servo controls, radio and precision potentiometers. 


Write today for our facilities report. 


* RESEARCH 


* DESIGN 


* PRODUCTION 


DIVISION OF DAYSTROM, INCORPORATED 


ARCHBALD, PENNA. 


Affiliates: 
American Tupe Founders, Inc., Elizabeth, N ].; Daystrom Furniture Div., ( ean, NY; Daystrom Electric Corp. Poughkeepsie, NY 
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ATTENTION TIP JACK BUYERS 


JOHNSON NYLON TIP JACKS" 


Low capacity to panel — high DC breakdown 


is 


Mounting hole required, 17/64" © 
Head diameter, %” 
ny ool | insulating hardware required, 


Contact Distortion 


Accurately — 
Recessed Head 


Chamlered Contact 
Facilitates Insertion 


Made of tough, low-loss nylon, these JOHNSON tip jacks are completely in- 
sulated and impervious to heat damage up to 105° Centigrade. Injection 
molded, they will not split or chip even under rapid or extreme temperature 
changes. With a leakage resistance of 2000 megohms, JOHNSON Nylon Tip 
Jacks were subjected to 100% relative humidity for seven days, and at the end of 
this accelerated humidity test still retained a leakage resistance of more than 
700 megohms. Machined beryllium copper contacts are silver plated and cham- 
fered for speedy insertion. Extremely low contact resistance; live spring action 
eliminates fatigue failure — will not take a set. Available in 11 bright colors, 
JOHNSON Nylon Tip Jacks are ideally suited to coded application. Recommend - 
ed for aircraft and military use, all materials meet JAN and MIL specifications. 


For price quotations and samples of these outstanding 
Nylon Tip Jacks send your request on company letterhead. 


E.F. JOHNSON COMPANY 


CAPACITORS + INDUCTORS « SOCKETS « INSULATORS « PLUGS « JACKS « KNOBS + DIALS AND PILOT LIGHTS 


234 SECOND AVENUE SOUTHWEST WASECA, MINNESOTA 
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PRODUCTION TECHNIQUES (continued) 


Final joining of half-inch tube members 
to the radar screen frame is accom- 
plished by shot-welding the tacked 
joints. Lower assembly of the screen 
skeleton has been removed from wood 
shaping form and is now ready to be 
joined to upper assembly 


Top and bottom edges are welded on 
face of screen. Excess screening is 
clipped one inch beyond tubing, rolled 
over and tacked along reverse side 


fabricating procedure was devel- 
oped by taking advantage of the 
bending and welding properties of 
this tubing. The net result of this 
ne tructural design and new fab 
ricating technique is a radar screen 


of the required lightness, strength 
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anks to 


Gveelock 


"CHISEL EDGE" LOCK WASHERS 
The Washer Theat Has The Edge 


Specially designed EVERLOCK lock washers 
help keep R-B-M foot dimmer, headlamp, and horn 
switches in ever-ready operating order. With their 
exclusive deep-bite, alternating chisel edges, EVERLOCK 
lock washers hold the vital screws and connecting wires 


fast and secure 


ierever permanent, vibration-proof fastenings are indicatec 
WI | t proof fast g licated 
—call on EVERLOCK. With EVERLOCK, you can fasten it and 
forget it. In sizes and materials to meet any specifications. 


Write for information or contact your nearest EVERLOCK 
Representative 
Special EVERLOCK Lock Washers used on 
Switches Manufactured by R-B-M DIVISION, 
ESSEX WIRE CORPORATION, Detroit, Michigan 


J 3A) 


er « 


R-B-M Foot 
Dimmer Switch 


A Full Line of EVERLOCK 


LOCK NUTS and LOCK WASHERS 


SEND FOR FREE CATALOG TODAY 


R-B-M Headiamp Switch 
R-B-M Horn Relay 


EVERLOCK" IS THE REGISTERED TRADEMARK OF THOMPSON-BREMER & COMPANY 


* 5320 N. DEARBORN STREET, CHICAGO 10, ILLINOIS 


SUBSIDIARY OF AMERICAN MACHINE AND FOUNDRY COMPANY + NEW YORK, N.Y 
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T H E H O U S E PRODUCTION TECHNIQUES continecd 


and shape, but produced faster, at 


T H AT CA L | DYN 7 lower cost, with less use of skilled 


labor and with less consumption of 


strategic materials than were form- 
B u LT THE CALIDYNE STORY 


erly needed. 





®& Six years ago it was only an idea. A step-by-step explanation of the 
Then, a little company was formed 
to harness the destructive force of 
vibration and put it to constructive uses. 
The word “Calidyne” was coined. It 
combined “calibrate” and “dynamics” and 
implied the “measurement of a dynamic 
force” such as vibration. The beginning was 
humble and at first management itself 
constituted the only “employees.” Progress 
was slow and the future doubtful. 


fabricating procedure is given in 
the accompanying illustrations. 





*& By 1951 the company had become known 
and recognized. A demand developed for its 
products and expansion began in earnest. In 1953 
Calidyne moved out of various obsolete buildings 
and consolidated operations in one modern, 
streamlined, sunlit structure of its own. Today the 
company consists of one hundred and twenty 
highly skilled people. 


* Calidyne’s primary interest is to develop 
a complete line of vibration test and measurement 
equipment. Of this line Calidyne’s custom-built Shakers 
are now the best known. They are produced 
in many sizes to meet individual requirements and are 
used for shake-testing (vibrating) various objects (assemblies, 
machines, vacuum tubes, etc.) to see what effect vibration ae 
will have on them in actual service. Many product Automatic Purntable Speeds 
manufacturers now find that they fill a very basic need. Perhaps Plastic Sealing 


you should investigate them too? A SELF-INDEXING turntable with a 
choice of 4, 6, 8, 12 and 24 stops per 
MAKERS OF SHAKER SYSTEMS FOR VIBRATION-TESTING YOUR PRODUCTS revolution makes possible auto- 
matic operation of any electronic 
heat-sealing yenerator and press 





for vinyl plastic components. of 
electronic equipment. 

Loading trays, or stations, are 
spaced around the outer edge. The 
items to be sealed are loaded into 
THE the trays by one or more operators. 
At the start of the cycle, the table 


rotates until the first tray is auto- 

matically indexed under the seal- 

ing electrode. The table stops, the 
COM 


PAN Y press closes and remains closed 
120 CROSS STREET, WINCHESTER, MASSACHUSETTS 


until the seal is completed. This 

SALES REPRESENTATIVES: WASHINGTON, D.C ALBUQUERQUE, NEW MEXICO 2 te . — oe Oe! IR 
iear Geen Genaeaece ayy eae hgh Ea yg eA dwell is controlled by an electric 
G. C. Engel, Rector 2-009) CHICAGO, ILLINOIS Albuquerque 5-8606 timer. The press then opens and the 
NEW JERSEY Hugh Marsiand Co SAN FRANCISCO, CALIF . 
G. C. Engel, Ridgewood 6.7876 Ambassador 2-1555 G. B. Miller, Lytel! 3-3438 turntable moves to the next posi- 
PHILADELPHIA, PA DALLAS, TEXAS MINNEAPOLIS, MINN : eS ia eg hkantins 
G.Cc Gooet, ‘Chestnut Hill 8.0892 John A. Green Co., Dixon 9918 H. M. Richardson and Co. tion. This ¢ ye le is automatic ally 
CLEVELAND, OHIO WALTHAM, MASS Geneva 4078 repeated for each station, and 
M. P. Odell Co., Prospect 1-617) Robert A. Waters, Inc ARNPRIOR, ONTARIO, CANADA : 
DAYTON, OHIO Waltham 5-6900 Measurement Engineering Limited speed can be set to the fastest 
M. P. Odell Co., Oregon 4441 HOLLYWOOD, CALIFORNIA Arnprior 400 P , 
FLORIDA G.B. Miller Co., Hollywood 9-6305 NEW HAVEN, CONN operator’s pace. 


AH. Lynch and Assoc SEATTLE, WASH Robert A. Waters, Inc Se , te ine ‘ 7 sing 
Fort Myers 5-6762 G. B. Miller Co., Lander -3320 Fulton 7-6760 Safety factor is increased since 
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Why 64 MICRO Subminiature Switches are used 
in Collins Radio airborne navigation system 


e Engineers of Collins Radio Company chose 
MICRO subminiature switches for this sensa- 
tional new navigation development because 
they combined small size with the utmost pre- 
cision and reliability required in such delicately 
adjusted equipment. 

These small, precision subminiature switches 
are mounted on the inside panel of the card 
reader of Collins Navigation System (Type 
NC 101). 

The switches are actuated by the business 
machine-like punched holes in the navigation 
card, transferring information from the punched 


cards to the computer. This tunes the VHF 
receivers and gives the pilot a continuous fix 
measured in miles along his course line which 
tells him how far he is from and how to get to 
his destination. 

Electronic engineers in every field of industry 
are finding MICRO switches peculiarly suitable 
for use in devices where small size must go hand 
in hand with precise action and reliable per- 
formance. MICRO field engineers are located in 
16 branch offices. Consultation with them on 
difficult switch problems involves no obligation, 
can save you time and money. 


There is a MICRO switch to meet every 
switch requirement. They are available 
ina wide variety of sizes, shapes, weights, 


housings, mountings, actuators and — 4 DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY = 


electrical characteristics. 


FREEPORT, ILLINOIS 
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a“ 


77 FA 


Ya oat mM 
PRECISION-BESIGNED FOR 
125°C OPERATION 











OPERATION 


\ 
ww 125°C Operation without 
Derating 


25°C. OPERATION 


\ 7 High Insulation Resistance 
* impregnated with X-250* 


Specify Astron METEOR Subminiature 
Paper Capacitors with confidence in appli- 
cations where high operating temperatures, 
capacitance stability and uniform quality 
are among your exacting requirements. Posi- 
tive hermetic sealing with glass-to-metal 
terminals combined with the amazingly effec- 
tive new X-250* impregnant is your assurance 
of rugged performance and long life. Specif- {/ 
ically designed to meet the most exacting NY : 








government requirements, Astron Meteors oe 
are provided ina wide range of JAN case VARIETY OF 
styles and sizes. They are available with 


both extended foil and inserted tab con- —— “SIZES AND CASE 
struction for maximum size reduction. STYLES FOR YOUR 


WRITE TODAY TO DEPT. E L7SSPECIFIC NEEDS 


for Bulletin AB-18 containing complete 


engineering specifications ay NY 
DEPEND ON—INSIST ON METI ® 


*Trade Mork 


ASTRON CORPORATION 
255 Grant Avenue, East Newark, New Jersey 


Export Division: Rocke International Corp., 13 East 40 St., New York, N.Y. 
In Canada: Charles W. Pointon, 6 Alcina Ave., Toronto 10, Ontario 
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PRODUCTION TECHNIQUES continucd 


there is much less handling of the 
unit to be sealed. The automatic 
operation of the turntable and the 
easy feeding facilities leave the 
operator free to work faster and 
achieve a higher output. 

The controls, mounted in a 
single box, consist of a cooling 
timer, indicator lights and a selector 
for manual, semiautomatic or fully 
automatic operation. Remote start- 
ing and stopping controls are also 
provided, The equipment is made by 
Thermatron Division, Radio Re- 
ceptor Co., Inc., 251 West 19th St., 
New York, N. Y. 

The unit is completely safety- 
interlocked. Power cannot go on 
until the press is down, The press 
cannot close unless a tray is 
properly indexed under the sealing 
electrode, nor can the turntable 
index unless the press is up. 


Inspecting Tube Micas 
with Optical Comparator 


TO EXPEDITE and improve sampling 
inspection of tiny punched mica 
spacers for vacuum tubes, a trans- 
parent plastic overlay is used in 
connection with a Bausch and Lomb 
optical comparator in the quality- 
control department of Tung-Sol’s 
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advanced 
lectronic 
evelopment 


Designers for Industry, Inc. is helping many 


“challenge 


A career in 


well-known electronics manufacturers meet the 
of change” by providing a pool of technical talent unsurpassed 
by any product developme rit organization. 

Our IS80-man engineering organization not only generates 
product ideas. We are also equipped, by experience and faeth- 
ties, to carry the project through its various stages of develop- 


ment to a final, tested, pre -produc tion model. 


In the Electronics field, the DEI organization has 
built a particularly strong background in miniaturization and 
modular construction techniques. Some of the many types of 


development projects we handle are listed below. 


Opportunities for unlimited advancement 


are available at DFI for engineers who have proven records 


int electronics, electric al. electromechanical., hydraulic and 
mechanical engineering. Write for further information regard- 
Ing Opportunities in creative engineering work at DFI, as well 


as DEI emplovee benefits. 


DFI development 
work in electronics 


includes: 





COMMUNICATIONS 


VHF, UHF, and HF Receivers 


Pel vision Receive rs 


VHF and UHF Transmitters 


Microwave Systems 


Mobile and Specialized 


Military | quipment 


MISSILE GUIDANCE 
Systems 


Servomechanisms 


RADAR 


Circuitry 

Servo Systems 
Display Systems 
Mec hanisms 
Beacons 
Systems 


Fire Control 


CONTROLS 


Electromec han al 


Servomechanisms 


COMPUTERS 


Pest Fajuipment 
Systems Planning 
Carcuitry 
Servomechanisms 
Intricate High-speed 
Mechanisms 


COMPONENT PARTS 
Mechanisms 


Evaluation Programs 


Special ¢ omponents 


PLANNED 
us/m 


PRODUCTS 


DESIGNERS FOR INDUSTRY, Inc. 


2915 Detroit Avenue CLEVELAND 3, OHIO 
Incorporated 1935 
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100K) ~ 


~ Ps 


CORROSION-RESISTANT 


PYGMY MOTOR GENERATORS 


TYPICAL ELECTRICAL CHARACTERISTICS 


GENERATOR DATA 
Linearity— 2 of 1% to 4000 rpm 


Output—300 mv/1000 rpm with 18 volt, 400 
cycle excitation 


Null—10 mv or less 
MOTOR DATA 


18 or 26 volt, 400 cycle, 2-phase low inertia 
motor 


As one of the world’s oldest and largest producers 
of synchro-type equipment, we are ideally quali- 
fied to provide you with the right answer to your 
motor generator needs. Why not take advantage 
of our long, practical experience? Call on us 
for recommendations based on handling your 
individual problem most efficiently. 


For full details, write Department C. Woiss v 
TETERBORO, N. J. eel 


Export Sales: Bendix International Division, 205 East 42nd St., New York 17, N. Y. 
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PRODUCTION TECHNIQUES (continued 


Bloomfield, N. J. radio tube plant. 

On the plastic overlay the correct 
outlines for the spacer’ are 
scratched with a steel stylus at 40 
times normal size. Spring-steel 
strips hold the overlay over the 
viewing screen of the comparator. 
The operator places a mica spacer 
in the machine and adjusts its posi- 
tion until the projected outline coin- 
cides with that on the overlay. She 
can then readily check positions and 
sizes of critical holes visually to see 
if they are within tolerance. 


Noise-Generating Cart 


TO PROVIDE a quick check of the 
ability of television and radio re- 
ceivers to withstand different types 
of electrical interference, various 
types of noise generators are 
mounted on a rolling cart for use in 
the CBS-Columbia plant in Brook- 
lyn, N. Y. 

One unit simulates the ignition 
system of an automobile. Here an 
electric phonograph motor drives 
the distributor of a six-cylinder 
engine, the spark plugs for which 
are mounted on a metal bracket 
alongside, The ignition coil is bolted 
to the mounting board also. When 
the motor is plugged into an a-c 
line, the resulting spark display at 
the gaps in the plugs creates far 
more interference than would be 
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by 6s “WITH G-E 5-STAR TUBES 
=) WE'VE HAD ONLY 1.5% FAILURES!” 


Saye L. P. WORKS, Distribution Engineer, 
Wisconsin Public Service Corp., Green Bay, Wis. 


“COME of these tubes have served 7,500 hours—have 

been on the job 24 hours a day, 7 days a week, in 

the two-way radio stations we use to contact our 

trouble-shooting trucks. Many of the stations are re- 

mote-control, which puts a heavy load of responsibility 

on the tube complement. G-E 5-Star Tubes are every- 
thing we could ask for in reliability.” 


If you wish to build and sell communications equip- 
ment that will “take it’—will stand the gaff of hard, 
continuous service—specify 5-Star high-reliability 
tubes! Their amazingly low failure rate, shock-resistant 
characteristics, long service life, add up to minimum 
maintenance time and cost for your customers. 


Practically all your receiving-tube needs can be met 
with G-E 5-Star types. Ask for complete facts. Tube 
Department, General Electric Co., Schenectady 5, N. Y. 


G-E tube service helps you with new low 5-Star prices! 


. « » MANY CUT 50% AND MORE! Large-scale production has 
brought about savings reflected in new economy prices for G-E 
5-Star Tubes, many of them down more than half from the 
original figures. 

G-E SERVICE INCLUDES DESIGN AND APPLICATION AID that con- 
centrates on your tube problem and solves it, drawing on the 
extensive technical facilities of General Electric. 


G-E SERVICE FEATURES FAST TUBE DELIVERIES from coast-to-coast 
warehouse stocks ... alert handling of orders . . . local-labo- 
ratory help in checking your tube and circuit performance. 


GENERAL 











@ General Electric 5-Star Tubes serve Wisconsin Public Service 


Corporation in 23 key locations! Fast, sure contact with trouble- 
shooting crews is maintained by radio transmitting-receiving sta- 
tions in Green Bay and 22 other cities and towns. These in turn 
control 175 mobile service units. 


@ Power demand from clients in northern Wisconsin taxes the output 
of several large generating plants like this 192,500-kw “J. P. 
Pulliam” station. The power is kept moving to all points by a wide- 
spread service organization on duty around the clock, and always 
in radio touch with headquarters. 


ELECTRIC 


163-1A5 








p-—-------- 


IRON CORES 


Specialists in lron cores, pre- 


MOLDED COIL FORMS 


Inexpensive, because 


pared to our own formulas, 
precision-made and perform- 
ance-tested—these are your 
guarantee that MOLDITE high 
quality is always cheaper in 
the long run. 


MOLDITE molded coil forms 
are mass produced, yet high 
quality is never compromised. 
Sizes .125 to .375 O.D. Avail- 
able also in powdered tron 
cores. 


Insure dependability and performance in your equipment 
Specify MOLDITE 
e 


MAGNETIC IRON CORES © FILTER CORES * MOLDED COIL FORMS 
THREADED CORES + SLEEVE CORES * CUP CORES 


NATIONAL 


4 


Samples promptly 
submitted upon request 
for design, pre-production, ares | 
and test purposes an 


SEND FOR CATALOG 110 ; ae 
% 

COM PAN VY 

1410 Chestnut Ave., Hillside 5, N. J. 

Robert T.Marray Jerry Golten Co. Martin P. Andrews Porimeth-Colman & Assoc. Jose Lets Poatet 


614 Central Ave, 2750 W. North Ave. Mott Read 1335 South Flower Cardoka 1472 
East Orange,W.J. Chicage 22, ill. Fayetteville, N. Y. Los Angeles, Cal. Buenes Aires 
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PRODUCTION TECHNIQUES (continued) 


produced by an automobile. 

A buzzer with worn and badly ad- 
justed contact points provides 
another type of electrical noise. 
This buzzer is mounted in a BX box, 
with a switch on the top plate. 

A relay is hooked up to an R-C 
circuit in such a way that it opens 
and closes continuously and auto- 
matically. Arcing at the contacts 
then produces pulses of interfering 
radiation. 

This noise-generating equipment 
could” alternatively be operated 
from a storage battery located on 
the lower shelf of the cart to make 
it independent of power lines. 


Air Cylinders Speed 
Terminal Spinning 


WRAP-AROUND TERMINALS are 
quickly spun into position on long 
insulating terminal boards with the 
aid of two air cylinders mounted 
on a standard Walker-Turner drill 
press. This arrangement leaves 
both hands of the operator free for 
loading terminals and holding the 
work, in the military radar subas- 
sembly section of Caribe Aircraft 
Radio Corp. in Coamo, Puerto Rico. 

On the bed of the press is 
mounted an air vise made by W. R. 
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ELECTRICAL 


MANUFACTURERS AND SERVICE MEN WHO SERVE BEST 


Sew Deiden | 


WIREMAKER FOR INDUSTRY 
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A Dependable Source 
For Transformers 
MiL-T-27 


and 
COMMERCIAL 


Custom Built to 
your Specifications 


e Pulse 
Audio 

e Power 
Filter Choke 
Filament 


RF Coils 


Our Engineering Staff is 
always ready to help 
solve your Transformer 
development problems. 


297 North 7th Street 
Brooklyn 11, N. Y 
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PRODUCTION TECHNIQUES (continued 


Brown Corp. of Chicago, in which 
the operator inserts a_ termina! 
upside-down. The panel is now set 
over this terminal. 

A single foot-operated air valve 
is used to initiate the action of both 
cylinders. This valve directly con- 
trols the Mead Specialties Co. air 
cylinder which brings down the drill 
chuck and spinning tool, This 
cylinder also serves to open an air 
switch that actuates the air vise 
so as to grip the terminal tightly 
just before the spinning operation 
starts. On the return movement of 
this air cylinder after spinning, the 
air vise is automatically released 
for moving out the work and insert- 
ing the next terminal. 


Dip Brazing of 
Microwave Components 


By WILLIAM J. RUDOLPH 
Brazing Engineer 
Glenn L. Martin Co 
Baltimore, Md 

PROPER design and construction of 
fixtures for the dip brazing of 
aluminum microwave components 
is as important as the design of the 
waveguide units themselves. The 
unit can only hold the close tol- 
erances demanded if the fixture is 
built within the same close tol- 
erances. The function of the fix- 
ture is to hold the assembled parts 
together during the preheat and 
brazing operation. 

During preheating and dip braz- 
ing, the unit is exposed to tem- 
peratures ranging from 1,000 F 
for preheating to 1,100 F for braz- 
ing. Since the expansion of alum- 
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se design = % 

. EDO knows mariné tate 
e eee : sae sce “ Bie. 
pecaus , : 


let EDO house your electronic equipment 


Housing intricate electronic equipment for airborne or shipboard use to withstand... 
to withstand shocks and forces which might cause malfunction often 

presents problems as difficult as the design of electronic systems 

themselves. 


Tackling such problems for electronic manufacturers, ship and air- 
craft builders is a specialty of the Edo Corporation. Whether your 
equipment must operate properly on jet aircraft gr on board ship under 
battle conditions, its reliability is improved if mounted in Edo-designed 
and built cabinets or housings. 


If you have a housing problem, why not talk it over with our versatile 
engineering staff whose three-fold experience in the marine, aviation 


and electronics fields is unique and at your disposal. ENVIRONME NTAL 
TWO TYPICAL HOUSING PROBLEMS SOLVED BY EDO 


1. AIRBORNE HOUSING. A volume producer of airborne radar 2. SEABORNE INSTALLATIONS. To house its own electronic 
nacelles, Edo was asked to design a pressurized external store equipment developed and manufactured for the Navy, Edo 
housing capable of being flown in the trans-sonic speed range engineers have perfected a series of standard electronic cabi- 
From wind tunnel t to completed tooling and production, nets admirably suited to aaval electronic equipment. Capable 
Edo relieved the electronics manufacturer and the aircraft of housing all standard electronic units, the Edo cabinets are 


builder of these design problems. vibration-proof and spray-proof. 


OG FY CORPORATION © college Point, L.I., N.Y. NS 
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S.S.WHITE REMOTE CONTROL 
FLEXIBLE SHAFTS | 


THE PROBLEM 


PROVIDING AN INEXPENSIVE RIGHT ANGLE COUPLING 


One of the features of the voice transcriber shown below is a 
manual control knob for regulating the voice playback speed. The 
designer of the unit wanted to locate this speed control knob 
where it would be convenient to operate and where it would be 
hidden from view when the cover of the machine was closed. This 
meant mounting the control knob shaft and the speed regulator 
shaft at right angles to one another. After considering various 
ways of coupling the two shafts, the designer chose 


THE LOW-COST SOLUTION 


AN S.S.WHITE REMOTE CONTROL FLEXIBLE SHAFT 


With an S.S.White Flexible 
Shaft, the designer was able to 
effect a simple, easily installed 
coupling which met all re- 
quirements of the application. 
No extra parts were needed, 
assembly time was kept to a 
minimum and alignment prob- 
lems were eliminated. And, as 
the firm reported, the shaft as- 
sured the delicate sensitivity of “feather-touch control.” 
It’s savings like these that make S.S.White flexible shafts a “‘must” 
for your own remote control applications. Investigate their use 
today. The cooperation of S.S.White engineers is always avail- 
able without obligation. 


Send for this Valuable Handbook 

The $.S.White Flexible Shaft Handbook provides com- 
prehensive data on flexible shaft selection and applica- 
tion. A free copy is yours if you write for it direct to us 
on your business letterhead. 


DEH TAL MFG. Dept. E, 10 East 40th St., 
NEW YORK 16, N. Y. 





Western District Office * Times Building, Long Beach, California 


Want more information? Use post card on last page 
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PRODUCTION TECHNIQUES (continaed)) 


Example of complicated microwave 
plumbing, containing flanges and sev- 
eral pieces of waveguide tubing. as 
produced by dip brazing 


inum is greater than that of steel, 
distortion will take place in the 
aluminum components if held tight 
in a steel fixture. This is eliminated 
in two ways: (1) Stainless steel 
springs are used throughout the fix- 
ture with just enough pressure to 
hold the unit, but permitting it to 
expand without distortion during 
preheat and brazing; (2) tack weld- 
ing of the aluminum parts will hold 
them in the proper position during 
brazing; however, this is recom- 
mended only for such parts as 
flanges and horns. On complicated 
units where flanges and_ several 
pieces of waveguide tubing are 
joined in one operation, it is essen- 
tial to have a well designed fixture. 

It is advisable to construct all 
fixtures from stainless steel or in- 
conel metals. Springs should be 
made from stainless steel. Never 
use any copper or brass for holding 
or fixturing when the unit is to go 
into the salt bath. 


Preparation of Materials 


Deburring is the first step. Use 
files, wire brushes or any sharp in- 
strument that will remove burrs. 
If burrs are not removed, they will 
tend to act as barriers, causing 
skips to appear in the fillet. 

Kither vapor or solvent degreas- 
ing comes next. This is done to re- 
move all oily films that may restrict 
the fluxine action, causing incom- 
plete wetting of the brazing sur- 
face. This would result in skips, 
porous fillets and incomplete fusion. 

It is always necessary to remove 
surface oxides from the parts prior 
to dip brazing. This is called pre- 
cleaning, and is accomplished by a 
30-second immersion into caustic 
acid, followed by a cold water rinse. 
The parts are then immersed in a 
nitric-hydrofluoric acid solution for 
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advance-designed yesterday 
il . 
} « ‘7 MN s 
industry-wide 
use today! 


AMPLIFIERS * REGULATORS * INERT GAS 
AND MERCURY RECTIFIERS + MERCURY, 
INERT GAS AND HYDROGEN THYRATRONS 


@ 3828 RECTIFIER 
Rugged half-wave Xenon filled 
rectifier. Operates in any posi 


tion. Ambient temperature 
range —75 to +90 C. In 
SPECIAL-PURPOSE verse peak anode voltage 
10,000, average current .25 
amps. Filament 2.5v., 5 amp. 


@ 4832 RECTIFIER 
Ruggedly built, half-wave 


Xenon filled rectifier. Ambient 
temperature range —75° to 
+90 C. Inverse peak anode 
voltage 10,000, overage anode 
current 1.25 amp. Filament 5v., 
7.5 amp 


e VC-1258 MINIATURE 
HYDROGEN THYRATRON 
for pulse generation. Handles 
10 kw peok pulse power 


e 6336 TWIN TRIODE 
for voltage regulation. Features 


high plate dissipation, hard 
glass envelope 





@ 6394 TWIN TRIODE 


STANDARD TYPES DIRECT FROM STOCK Satin 30 ae 2a ee 


volt heater instead of 6.3 volt 
PLUS SPECIAL DESIGNS BUILT TO REQUIREMENTS heater 


- 5594 XENON THYRATRON 
Chatham specializes in the development of general and . 
Operates over wide ambient 


special purpose tubes for both electronic and industrial temperature range — 55°C to 
applications. Many of the tubes originally developed by +90°C 
Chatham to fill a specialized need, now number among the 
most widely used tubes in the industry. For complete infor- 
mation on Chatham tubes — either stock items or types built 
to your requirements — call or write today. 


CHATHAM ELECTRONICS CORP. 


Executive and General Offices: LIVINGSTON, NEW JERSEY 
Plants and Laboratories: NEWARK and LIVINGSTON, NEW JERSEY 
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DUAL-CAPACITANCE 


Midget - Glass-terminal «Tubular 


CAPACITORS 


DOUBLE UP for SPACE SAVING 


New miniaturization possibilities are now afforded by the 
dual-capacitance line of Tobe glass-terminal tubulars. These units 
give you substantial space savings by providing practically any 
combination of two capacitance values, at the same voltage rating, 
in a single, hermetically sealed housing. Total capacitance can 
be anywhere from 0.03 to 2.0 mfd. Ratings are from 200 to 600 
volts d-c, Dual-capacitance type DG capacitors can be furnished 
with common terminal grounded to case, with ungrounded com- 
mon terminal, or with no common terminal. Write for data sheet 
giving dimensions of stock sizes. 


TOBE DEUTSCHMANN 
CORPORATION 
NORWOOD, MASSACHUSETTS 


Want more information? Use post card on last page 





PRODUCTION TECHNIQUES (continued 


Applying No. 718 flat brazing wire to 
joint area during assembly of flange to 
a waveguide prior to dip brazing 


2 to 5 minutes, followed by a cold 
water rinse, or into a nitric acid 
bath for 5 to 8 minutes followed by 
a cold water rinse. The precleaning 
dip time is very important. If the 
parts are not immersed for a long 
enough period, the surface condi- 
tion will not improve and poor braz- 
ing will result. If the immersion 
time is too long, it will impair the 
surface by formation of films and 
pitting which restrict the flowing 
of the brazing material. 


Brazable Alloys 


While many aluminum alloys are 
now available, only a few are suit- 
able for dip brazing. The E.C., 2S 
and 3S are high-purity aluminum 
alloys with high melting ranges and 
are preferred for brazing; how- 
ever, these cannot be machined 
with the ease of heat-treatable 
alloys and do not have the strength 
that is in some instances required. 
The alloy recommended is 61S, 
a heat-treatable aluminum alloy 
which can be machined with ease. 

Where castings are found to be 
more practical, it is advisable to 
employ the A-612, C-612 or 40E 
alloys. Through repeated tests and 
experience, these are the alloys that 
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= cin Irvington 
PLASTIC INSULATING TAPE 


with the heat- and oil-resistance of 
Temflex’ 105 Tubing 


Here is a new addition to the Irvington family of insulating tapes — 
Temflex 105 Plastic Tape, based on the same formula that has made 
Temflex 105 Tubing the leader where service calls for continuous 


~ 
° 


operation in air at 105° C. — or in oil at 90° C 


Temflex 105 Tape is strong and flexible — possesses exceptional 


Look to 
elongation. It can be easily hand wound over bus bars, coils, cables IRVINGTON 
for insulation Leadership 


— even over very irregular surfaces — or can be used in taping heads. 
; ° INSULATING VARNISHES 
Temflex 105 Tape frequently offers substantial savings as compared vanuuenae Commune 
with varnished cambric. Easily baked to a homogeneous mass, it also VARNISHED PAPER 
offers cost economies over pressure-sensitive tapes. VARNISHED FIBERGLAS 


INSULATING TUBING 


Made in thicknesses of .007”, .010” and .012”; widths from 1/,” to 34”. CLASS “HM” INSULATION 


Dielectric strength as high as 1200 vpm even at 100° C. Tensile 
strengths up to 3100 psi—elongation 165% to 240%. 


You probably know Temflex 105 Tubing — you'll certainly want to learn 
about Temflex 105 Tape. Mail the coupon for technical data sheet. 


IRVINGTON iwsvtaror 
DIVISION OF MINNESOTA MINING & MANUFACTURING COMPANY 


11 ARGYLE TERRACE, IRVINGTON II, N. J. + PLANTS: IRVINGTON, WN. J.; MONROVIA, CALIF.; HAMILTON, ONTARIO, CANADA 
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where only the best will do, you'll find the world’s 


Uugheat= Ctonaforwoe 


Available in 


1 versatile mountings 


FREE CHICAGO CATALOG 


You'll want the full details on 
CHICAGO'S complete “Sealed-in-Stec! 
transformer line. There is a unit 
available for every circuit application 
Power, Bias, Filament, Filter 


Reactor, Audio, MIL-T-27 


Stepdown. Write for your FREE 


copy of Catalog C'T-153, or get it 
from your electronic parts 
distributor who can supply you 
with CHICAGO the world’s 
toughest transformers 


PUT CHICAGO ON YOUR TEAM 


3501 ADDISON STREET + CHICAGO 18, ILLINOIS 





they're in the COLLINS 430 Series 
Commercial Transmitters 


Absolute dependability under the most 
rugged operating conditions is the prime re 
quirement in the precision-built Collins 430 
Transmitters. They're designed for continu 
ous service and optimum performance in 
ground to plane, shore-to-ship and point-to 
point systems. ‘To assure complete reliability, 
COLLINS teams up with CHICAGO specifies 
and uses the world’s toughest transformers 
throughout the Series 430 Transmitters. Yes, 
wherever optimum precision and absolute de 
pendability are the requirements, you'll find 
CHICAGO Transformers on the team 


Export Seles Div 
Scheel International, Inc 
4237 N. Lincoln Ave 
Chicago, Ill, USA 
CABLE ADDRESS 
HARSHEEL 


Wont more information? Use post cord on last page 














(continued 


PRODUCTION TECHNIQUES 


Fixture us2d to hold close tolerances 
on a small aluminum microwave an- 
tenna during dip brazing. Flat springs 
on fixture are made from stainless steel 


Waveguide flange assembly fixture con- 
sisting chiefly of wire springs and stain- 
less steel spring clamps. Wire loop at 
top serves for placing assembly in pre- 
heating furnace and later suspending 
it in dip pot 


have been found the most satisfac- 
tory. These alloys are employed 
for irregular parts such as wave- 
guide flanges. It has been found 
that investment castings employing 
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CD-F tisinc 


A UNIFORM, HIGH QUALITY PRODUCT AT LOW COST 


Good dielectric strength* Low dielectric loss properties 
Good mechanical strength and moisture resistance 


C-D-F is a dependable source of supply for all 

of your coil form spiral tubing needs. Uniform, 

high product quality is maintained by rigid 

standards of manutacture. C-D-F offers vou tab 

ricating skill, backed by exacting technical and 

inspection control, A recent C-D-F development 

is Grade 5 Constant Porque ‘Tubing for use in 

coil forms. Alter the threaded tron tuning core 

is inserted and finally adjusted, you obtain: the 

same stable torque rating 

Constant ‘Lorque features: exact internal thread- 

ing... every thread engaged. S-point contact 

with core prevents binding and permits positive 

tuning and re-tuning. Outer surface of tube has 

no weak spots, no external embossing to cause STANDARD 
cement leakage. Available in lengths up to 14” price ‘ay 
to take .248” to .250” core with 28 threads per 
inch and also 6-32, 8-32 and 10-32 screw sizes. 
Write tor samples. 

Grade 5 ‘Tubing is also custom-fabricated by 


C-D-F in conventional shapes to accommodate SELECTION OF THE PROPER GRADE 


other sizes of tuning cores. 


CONSTANT TORQUE 


(EVERY OTHER THREAD) 


, While the differences between some of the grades are not great, they 
C-D-F produces spiral tubing in erades to mect are quite distinct when specific requirements are considered. For most 
most a quuirere nts Use the Grade Selec tor uses, the propel grade can be selected from the ce sCtIplions, size range, 
Chart when requesting samples and additional and properties tables in our catalog. If this should prove difficult in 
information. some cases, it is desirable for our C-D-F sales engineer to have as much 
information as possible about the application, especially fabricating 
requirements, in order that we may make suggestions. Your blueprint 
is usually sufficient if it carries some indication as to the quality desired. 


AVAILABLE GRADES In other cases, the following check list will be found to be helpful: 
IMPREGNATED Type of Application. 


1 General Electrical and Mechanical Grade. O Properties required or the customer's specification for the material. 
1A Elect nd Mechanical Grade—Special Punching. O 
oo sper emte wala Fabricating quality desired. This is important where stapling, 


ng. Riveting, and Post Forming Quality, O 
riveting, punching, or forming operations are to be performed by 


abricating and Stapling Quality, O 
tapling, Riveting, and Post Forming Quality O the custome: 
P A We 

t Torque and Formed-to-Shape Coil Form Tubing. O Y Any unusual conditions which may alflect the suitability of the 
pe ’ ‘ b yy ty Applicat - s 
f for High H oy Ay - ) material for the job. For tubing that is to accommodate tuning 
6A Extra Hard, High Strength Tubing. O , 
> kek Venided uh thee OC OC cores, actual samples of the cores are essential along with torque 

Th Wend: Cold Gacenadin tehhinn (C) requirements (Gf Known) 
Varnished Diamond Ir c Tubsn« ) 
8 hed nd a bing Get all the facts. Write for 8 page Technical Folder ST-53 describing standard grades 
of C-D-F Spiral Tubing, their properties, sizes and tolerances, and how to select 
the proper grade for your application. Free test samples care available upon request 


Call your C-D-F Sales Engineer (offices in principal cities). He s a good man to know! 


Deflection ( Tubing O 


l yer Size, Heavy Wall Tubing for Mecha 


UNIMPREGNATED 

20 Special Wour Specified nbinations of kraft paper. fish 
pape ee OC) [ J 

21 Plain Kraft Paper Tubing OL) [ ] 


22 Plain Diamond Insulation T } 


23 Plain Chipboard Tubing O 
vy 
O Round “¥__ Farmed and Notched y - y y 
oO! i (flor , J Square, Rectangular 


NEWARK 16, DELAWARE 


THE WAME TO REMEMBER SPIRAL TUBING 
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make by-pass coupling easier... 
more dependable 


® Impervious to moisture (.007% or less). 
® Lighter in weight per capacity value. 

@ Small size (down to .200" x .400"), 

® High capacity (to .013 MF.). 

® Special insulation (CRL developed). 

® Convenient leads (radial — no bending). 


® Low power factor (.3 to 2.0%). 


ie 


BC Hi-Kaps ore color-coded to 
RETMA specifications 


® High leakage resistance (5,000 megohms). 

® Maximum dependability (guaranteed). 

© 100°, factory tested for voltage and 
capacity. 


@ End your field troubles, 
So write for bulletin 42-3 right now. 


A Division of Globe-Unian Inc. 
914 E. Keefe Avenve * Milwaukee 1, Wisconsin 
In Canada: 804 Mt. Pleasant Road, Toronto, Ontario 


® 
4 as 
SS 7 


. oe 
variaelrl Vs CERAMIC 
rye Switcnes PRINTED CERAMIC 
RESsTORS CAPACITORS ELECTRONIC CiRGUITS INSULATORS 


Industry's greatest source of standard and special 
electronic components 


Want more information? Use post card on last page. 
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RRODUCTION TECHNIQUES (continued) 


Method of placing flat brazing material 
in joints of aluminum waveguide in 
preparation for preheating 


the 2S aluminum alloy are very 
good for detailed parts involving 
close tolerances. 


Brazing Materials 


Through repeated tests it was 
found No. 718 aluminum brazing 
wire is most satisfactory for a gen- 
eral-purpose filler material. This 
material’s flow range is from 1,070 
F to 1080 F and will give very 
sound fillers when brazed in a range 
from 1,085 F to 1,130 F. 

The brazing material is in the 
form of round or flat wire. The 
round wire ranges from ys” to }” in 
diameter, while the flat wire ranges 
from 0.003” thick to 0.020” thick. 
For dip brazing of microwave com- 
ponents the flat wire ranging from 
0.003” to 0.006” in thickness is the 
most satisfactory in maintaining 
close tolerances. 

Another important brazing ma- 
terial is brazing sheet. This is a 
material that has a core (J-51S or 
8S material) clad with a brazing 
material of a lower melting point 
than that of the core. 


Design of Brazing Joints 


Proper joint design is one of the 
most important factors in the braz- 
ing of microwave components. Due 
to the very close tolerances that 
must be held, it is essential to de- 
sign ell joints cr as many as pos- 
sible to be self-locating. A_ self- 
locating assembly will lower the 
cost and time of building elaborate 
fixtures and will reduce the as- 
sembly time considerably. 

The joint should also be designed 
without tight or pressed fits. Clear- 
ance between the parts is necessary 
to guarantee complete fillets and 
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PLUS—ALL THE 
TECHNICAL SERVICE 
THAT GOES WITH THEM 


TUNG-SOL ALSO MAKES ALL-GLASS SEALED BEAM LAMPS, 
MINIATURE LAMPS AND SIGNAL FLASHERS. 


fn 
TUNG-SOL 


TUNG-SOL ELECTRIC INC., Newark 4, New Jersey 
Sales Offices: Atlanta, Chicago, Columbus, Culver City (Los Angeles), 
Dallas, Denver, Detroit, Newark, Seattle & 
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Inquiries are invited 
concerning single pads 
and turrets having 
other characteristics 


STODDART AIRCRAFT RADIO CO., INC. 


6644-A SANTA MONICA BLVD., HOLLYWOOD 38, CALIFORNIA 
HOllywood 4-9294 


Want more information? Use post card on last page 





PRODUCTION TECHNIQUES (continued) 














Typical joint designs used with dip 
brazing of microwave plumbing 


Complicated microwave component pro- 
duced with high accuracy by dip braz- 
ing of stainless steel] pieces 


HiyS4 
A ' 
é . oe el 


Completed waveguide junction, showing 
small fillets achieved through proper 
design for dip brazing 


good flow of the brazing material. 
This flow depends chiefly on capil- 
lary action. When a joint is de- 
signed, enough clearance should be 
permitted between the joining sur- 
faces to allow for the brazing ma- 
terial. 

The design of the joint should 
permit complete drainage of the 
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DESIGN ENGINEERS... 
METHODS ENGINEERS... 


-for IDEAS _ 


@ RADAR ANTENNA SYSTEMS 


design, development and fabrication 


@ JET ENGINES 


new fabrication methods for major 
components 


@ THERMODYNAMICS 


help with your design and fabrication 
problems 


@ GUIDED MISSILES 


new fabricating techniques for 
airframe members 


@ TITANIUM 


new welding, forging, forming, 
spinning techniques with this 
hard-to-work metal 


@ NEW DEVELOPMENT PROBLEMS 


design, development and fabri- 
cation of products not now 
defined but whose perform- 
ance can be specified 


If you are interested in design, development 
and production of new and unique products or components, 


this 20-page booklet of I-T-E’s Special Products Division will help you. 


It shows what specialists in ideas have accomplished . . . 

shows solutions to some interesting development and fabrication 

problems... tells what this unique organization is doing to help develop 

products to performance specifications. 

Send for Publication SP-100 today. 
Lig 
TECHNOUdGH) |) 
Aut, | SPECIAL PRODUCTS DIVISION 
= | ey 1-T-E CIRCUIT BREAKER COMPANY 
FAGILET! ES 601 East Erie Avenue ¢ Philadelphia 34, Pa. 
Progress through Problem Solutions 
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PRODUCTION TECHNIQUES (continued) 


New Booklet 
on Gamewell 
Precision Potentiometers 


Assembly in preheating furnace 


flux. Trouble occurs where flux is 
entrapped so hot water and an acid 
neutralizer cannot remove. it. 


Filler Specifications 


Inner fillets should be small. This 
can only be accomplished by using 
a small-diameter filler wire or flat 
wire. A flat wire 0.003” thick is 
recommended to keep these fillets 
small, neat and uniform with maxi- 
mum strength. 

A good example for filler ma- 
terials for microwave components 
is three times the thickness of the 
parts up to s%” in thickness. For 
example, 1s”-thick plate to be 
brazed would require a %” wide 
0.003” thick strip of filler material. 
This would result in a 0.010”-radius 
fillet in the joint. Dip brazed parts 
should be designed so that align- 
CONTENTS ment during brazing is obtained by 


the fit of the parts rather than by 
@ Methods of Manufacture @ Non-Linear Potentiometers forces exerted by jigs or fixtures. 


@ Windings Available description ; 
@ Linear Potentiometers condensed specifications Assembly and Preheating 


description ® Special Applications 
condensed specifications @ Glossary of Terms Used 
@ Information Required with Orders 


After cleaning, the filler material 
is added to the joint areas of the 
parts to be brazed. These parts are 
then assembled and placed in the 
holding fixture. They should then 
be checked for proper seating in 
the fixture, proper spring loading 
THE GAMEWELL COMPANY + Newton Upper Falls 64, Massachusetts and proper location of the parts. 

The unit is placed in a preheat- 
ing furnace at 950 F to 1,030 F for 
from 5 to 15 minutes depending 
upon the mass of material to be 
preheated. This operation is essen- 
tial because it removes all moisture, 
prevents local freezing of the 
molten fluxes when the unit is im- 

PRECISION POTENTIOMETERS mersed in the dip pot and elimi- 
Manufacturers of precision electrical equipment since 1855 nates distortion. 

The preheat furnace can be 
either gas-fired or electric, but 


For your copy of this new Gamewell Precision Potentiometer booklet, just send us a note on 
your company letterhead. Your copy will be mailed immediately, at no obligation to you. 





Want more information? Use post card on last page February, 1954 — ELECTRONICS 





mS 


When designer-specifiers need reliable product information, 
what do they do? 
Do they fumble through the files looking 
for individual company catalogues? 
Do they waste valuable time waiting 


for product information to arrive by mail? 


No, they do not!* 
Designer-specifiers, needing immediate electronic product data, 
specifications, manufacturers’ names, etc., 
look for it in the easy-to-read 
ELECTRONICS BUYERS’ GUIDE, 
the only publication 
where this information is readily accessible 
for the entire industry. 
You, too, can profit when you 


get in the habit of looking it up in the... 





electronics EM GAWAHUI: 


AM A McGRAW-HILL PUBLICATION 








330 West 42nd Street, New York 36, N. Y. X 


*A number of surveys made by 
the Research Staff prove the 
preference of the ELECTRONICS 
BUYERS' GUIDE over manufac- 
turers’ catalogs. Results of these 
surveys will be supplied on request. 
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RF LEAKAGE 


ON THE 


DRAWING BOARD 4 


..» WHEN YOU DESIGN METEX ELECTRONIC 
WEATHERSTRIPPING INTO YOUR EQUIPMENT 
YOU GET ITS POSITIVE SHIELDING EFFECTIVENESS 
—AT MAXIMUM OVERALL ECONOMY 


Plan now to take full advantage of Metex 
Electronic Weatherstripping's unusual effec- 
tiveness in shielding all types of electronic 
equipment. Because it is made of knitted 
wire mesh, Metex Electronic Weatherstripping 
is both conductive and resilient. It assures 
positive metal-to-metal contact between all 
mating surfaces. And being resilient it ac- 
commodates itself positively to surface in- 
equalities 

In reality, Metex Electronic Weatherstripping 
for you than just shield RF 
leakage. It can cut the cost of machining 
mating surfaces to close tolerances. It can 
eliminate the need for extra fasteners and 
many other costly means of making joints 
RF tight. 

To get the best results and lowest production 
costs, design with Metex Electronic Weather- 
stripping, available in 


can do more 


3 basic forms: 


1 Continuous lengths in various cross sec- 
tional shapes with or without fin for at 
tachment 


2 Die-formed shielding gaskets, and 


3 Sealing gaskets where the knitted wire 


gasket is combined witha sealing medium. 


For detailed 
information on 
METEX 
ELECTRONIC 
PRODUCTS, write 
for FREE copy of 
‘*Metex Electronic 
Weatherstrip 

or outline your 
SPECIFIC shielding 
problem it will 
receive our 
immediate attention 


XR RRL RNY . 
Tele eesieie siecle ne eieititat Ye HHS 


——— 


METEX ELECTRONIC 
WEATHERSTRIPPING 


For shielding on all 
types of electronic and 
electrical equipment 


Each of these is made in various sizes 
and shapes which are readily adapt- 
able to practically any equipment. The 
resiliency can be varied where neces- 
sary to meet specific requirements. 
Applications in which Metex 
Electronic Weatherstripping has al- 
ready proved its effectiveness include 
pulse shields, 
gaskets, 


modulator wave-guide 
choke-flange 


on TV sets, 


local oscillators 


diclectric heaters, ete. 
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Roselle, New Jersey 
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Removing anothe: type of component 
from flux used for heating to 1,110 F 


Lowering dip-brazed part into cold wa- 
ter quench, for heat-treatment 


an air-circulating type 
controlled to within 10 degrees F. 


should be 


Dip Brazing 


After preheating, the assembled 
parts are removed from the furnace 
and lowered slowly into molten No. 
34 brazing flux, which is held at 
the proper temperature to melt the 
filler material and produce its flow 
into the joint (1,090 F to 1,110 F) 
for from 1 to 3 minutes. 

Ceramic-lined pots are suitable 
for dip brazing. Electric resistance 
heating of the molten flux is the 
most satisfactory, with tempera- 
ture control within 5 F of brazing 
temperature. The capacity of the 
pot should be such that sufficient 
flux can be melted so that the chill- 
ing effect from dipping the parts to 
be brazed does not drop the tem- 
perature below the lower limit. It is 
important that the flux be held in a 
container which will not cause con 
tamination. 

It is always necessary to clean 
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ENSURES BETTER PERFORMANCE AT LOWER PRODUCTION COSTS 


ITS CHARACTERISTICS CLEVELITE is known for its dependability—uniformity—and ability to 
INCLUDE: meet required tolerances, which are particularly important in coil forms, 
collars, bushings, spacers, tubes and many other products. Available in 


High Dielectric diameters, wall thicknesses and lengths as desired. 
Strength .. . 


Prompt deliveries are ensured by our large production facilities. 


* 


Tell us Your needs. Our Research and Engineering Laboratory is at 
Low Moisture your service. 
Absorption . 
WHY PAY MORE? For the best. . 


Call CLEVELAND! 
Mechanical Strength . . . * Reg. U. S. Pat. Off 


TeCLEVELAND CONTAINERGE 


Low Loss and Good 6201 BARBERTON AVE. CLEVELAND 2, OHIO : 
Mach inabil ity PLANTS AND SALES OFFICES ot Chicago, Detroit, Memphis, Plymouth, Wisc., Ogdensburg, N.Y, Jamesburg, M. J. Pas 
7 ABRASIVE DIVISION at Cleveland, Ohio 4 
CANADIAN PLANT: The Cleveland Container, Canada, Lid., Prescott, Ontario 


* 


* 


xk & 
REPRESENTATIVES 


NEW YORK AREA ® T. MURRAY, 604 CENTRAL AVE, EAST ORANGE, NJ 
Ask for our new NEW ENGLAND ®t. S. PETTIGREW & CO, 62 LA SALLE RD., WEST HARTFORD, CONN. 
. CHICAGO AREA PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE, CHICAGO 
Clevel ite Folder. WEST COAST IRV. M. COCHRANE CO., 408 S. ALVARADO ST., LOS ANGELES 
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WV © EXECUTIVES 
@e * SALESMEN * PUBLIC OFFICIALS 


* POLICEMEN * FIREMEN *® OUTDOOR MEN 
REPORTERS ®* FIELD INSPECTORS ®© DOCTORS © LAWYERS, ETC. 


DICTATE (W YOUR 


with 


"INVERTERS 


AC. Housk“d CURRENT 





in your own car!! 


ATR INVERTERS . . . especially de- 
signed for operating stenderd 110 volt 
AC, Tepe Recorders, Wire Recorders, 
Dictating Machines end Electric Razors 
iN YOUR CAR, 


A VALUABLE TIME SAVER FOR: 


There is an ATR INVERTER for moet TRAVELING SALESMEN—Dictat t 
applications for inverting 0.C. voit yur lly $6 your hums’ alee os ania 
ages (ranging from 6 voits D.C. ager 
x at ee” eciaity ‘Ove TB pe ine FIELD INSPECTORS & INVESTIGATORS—Dictate ge en in: 
y Hs ‘o tion reports in the field—on the spot. Give the Ay <4 
factually and completely. Include your clients sestediaae piss. 
ecord. + LAWVERS—Record evidence in the field at F gy Be cients premises. 
Obtain factual and complete witness repo: 
. execurivas- Dictate in your car all ecg matters while on 
trips fc pleasure or business. 


Bend 
dictated reports in daily to your home office or sales man- 


Sp 
a OD Ae. Radios 


* PUBLIC OFFICIALS—Dictate complete field reports in your car. 

BUSES, TRUCKS, SHIPS nS. Obtain recorded opinions and expressions of Mr. Public in the 

PLANES AND IN D.C. DISTRICTS. field, Dictate your business reports while traveling. 

Additional ,{nformation available e ADVERTISING AGENCIES—Use ac operated animated or itllumi- 

upon reque pated displays in or on the car 

«FISHERMEN & HUNTERS—Use your electric on camping 
i ps oneretin LI yor car. Also small home Fes venes and other 
electrical or electronic items 

FREE !ATR INVERTER! « CAMPERS—Make your comping and one trips more exciting 

given away every 30 days using mix-masters, tape recorders, or wi recorders operating 

io lucky registrant of preced- from your car battery 

ing month. Mail # postcard as * WAREHOUSE & MATERIAL HANDLERS—Dictate your inventory 

on 
your registration request today! and material handiing reports on the scene, in the warehouse, 
may be. 


yard, or wherever you 


é 


Ta ATR IDLE 
HO if, Note prey! pad 


_—_— 
[Co o—_— 
‘WRITE FOR NEW FREE LITERATURE 














et 
Se vent ple facto"? ./ NEW MODELS \/ NEW DESIGNS \/ NEW LITERATURE 


“A” Bottery Eliminotors, OC-AC Inverters, Auto Radio Vibroters 


American Teevision 2 Ravio Co. 


Quality Products Since 1931 
SAINT PAUL 1, MINNESOTA—U. S. A. 
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PRODUCTION TECHNIQUES continued 


the part after a dip-brazing opera- 
tion. Parts should be immersed 
hot water (190-200 F) to remove 
the major portion of the flux. This 
is followed by a dip in concentrated 
nitric acid for 5 to 15 minutes, de- 
pending on the design of the parts. 
The acid is removed by a water 
rinse. 


Plastic Sleeving Dispensers 


By RONALD L. Ives 
Williamsville, New York 


CONSTRUCTION of experimental, 
prototype and custom-built elec- 
tronic devices commonly requires 
use of plastic insulating sleeving in 
a wide variety of sizes and colors. 
Because of its springiness, this 
sleeving cannot be satisfactorily 
stored in, or dispensed from, a con- 
ventional wire rack, and _ usually 
will not stay wound on the spools 
on which it is supplied. 

Larger spools of sleeving can be 
supported on a vertical surface by 
use of a hinged wire bail made 
from a dime-store  toilet-paper 
holder, as in the diagram. This is 
limited to one spool per holder, 
as a second spool will rotate along 
with the first, with resultant 
tangling. 

A self-rereeling holder, incor- 
porating a window-shade spring 
mechanism, is theoretically useful. 
It permits the end of the sleeving 
to be pulled to the working posi- 
tion, and the requisite amount cut 
off, after which the rest of the 
sleeving is released and auto- 
matically rewinds. Experiments 
with a holder of this type show that 
it is unsatisfactory, as the free 
end of the sleeving whips around 
in a hazardous fashion when re- 
leased. 

The most convenient holder for 


February, 1954 — ELECTRONICS 





Bendy EXHIBIT 


The great diversity of products designed and 
manufactured by Bendix presents a unique opportunity 
10 employ electronic research, development and 


manufacturing in the solution of countless problems: 


The Bendix [ivisions exhibiting at the 
Southwester™ 1.R.E. Conference and Electronic Show 
will be happy to discuss how they may apply 
their knowledge and experience to your 
specific electronic problems: 


BOOTHS 9-3-4 and 5 


BENDIX RADIO pivisioNn, TOWSON, md. RED BANK pivision, EATONTOWN, w. J. 


The nation’s airlines and more than 15 Specialists in extensive coverage of elec- 
of the ma lroads de { on Bendix” tronics. Units designed for utmost dur- 
Radio for pre rlee ic ipment. ability and to meet exat ing requirement® 
In the field of radar, radio commu i Special purpose tube suf h as Klystro® 
and navigation equipments Bendix | regulators and spark #ap* are available for 


enjoy 4 reputation eecond to none non-standard apple ations 


ECLIPSE-PIONEER pivisioN, TETERBORO, Ww.) SCINTILLA pivision, SIDNEY, N- Y. 


quality cal Connector* are 


yendous “te and are for } 


supp 
electron 


pacific pivision, 


This div jsion has attained outstanding leadership in the 
field of sonar. relemeterinss airborne radar, hydraulic 
serv omechanism™® and radio cont a striking example 
of Bendix talent 9 combining a". engineering 


design with modern produ tion fa 
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Atlanta 


A0.r DC. Feedbay, 


DIEHL 


LOW INERTIA SERVOMOTORS AND 
INTEGRALLY-MOUNTED TACHOMETERS 


Response and stabilization of Positioning Systems can be 

improved with the Diehl Servomotor and A.C. Tachometer. 
Analog System integration is facilitated by the use of the 

Diehl Servomotor with D.C. Tachometer combination. 

Save space...and eliminate coupling problems and 
backlash...with these integrally combined units, motor 
and generator on the same shaft. 

Diehl 5-watt output, 2-phase, 115/115 volt, 60 cycle, 2-pole 
Low Inertia Servomotors are available with a drag-cup type 
A.C. generator or with a permanent magnet D.C. generator 
mounted on the Servomotor as an integral unit, as illustrated: 


MOTOR WITH A.C. TACHOMETER—NO. S.S. FPE25-67-1 


Stalled torque: 
5.0 oz. in. 
Rotor moment of inertia: 
0.18 02. in.? 
Tachometer output: 
6 volts/1000 R.P.M. 


MOTOR WITH D.C. TACHOMETER—NO. S.S. FPE25-86-] 


a? 
oo Frist, Ay 


Stalled torque: 
5.0 oz. in. 
Rotor moment of inertia: 
\ 0.18 oz. in.? 
) By, Tachometer output: 
6.5 volts/1000 R.P.M. 


These units are also obtainable for 10 watts output. Both 
the 5 and 10 watt units can be supplied with contro] windings 
for operation directly from the plates of vacuum tubes, or for 
400 cycle operation. 

Our engineering staff will gladly help you select the units 
best suited to your specific requirements. A request on your 
letterhead will bring you a copy of Technical Manual No. 
EL-0254 describing Diehl Servomotors and related equipment. 


Other Available Components: 
D.C. SERVO SETS © RESOLVERS 
MINIATURE PERMANENT MAGNET D.C. MOTORS 


DIEHL MANUFACTURING COMPANY 


ee a ee a SOMERVILLE N J 


Baltimore Boston Chicago Detroit New York Philadelphia Worcester 
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HINGED BAIL SUPPORT 
f WIRE BAIL 
~ ’ 


SPOOL 


() 
FRICTION ; 


PLATE IF / 
DE SIRED | woOoD CORE 





PLASTIC 
SLEEVING 











Suspension system of dispenser 


medium-sized and small spools of 
sleeving is a trough, which sup- 
plies adequate friction and support. 
A miniature wooden hog-trough is 
quite satisfactory here, but a 
metal trough, assembled from case 
parts of a Fairchild K-8 gunsight 
control unit (previously gutted for 
parts) is more suitable. The base 
of this trough is the center rein- 
forcing member of the control unit 
case. The trough proper is cut from 
the bottom of the case. Rubber 
feet prevent slippage of the 
trough, and eliminate scuffing of 
shelf surfaces; cap nuts on holding 
screws at both ends reduce drop- 
page when the trough is moved. 
Because the quality of the work- 
manship of assembled devices tends 
to reflect the quality of the equip- 
ment used during assembly, the 
entire device was given a coat of 
black crackle enamel. 

Construction time, including 
painting, is about one hour, and 
this is apparently recovered, as 
time saved by eliminating tangling, 
each 50 working hours. 


Green Conveyor Belt 
Reduces Eye Fatigue 


AN abrasion-resistant green con- 
veyor belt has been developed for 
use on assembly and inspection lines 
where a great deal of visual concen- 
tration is necessary. 

Extensive tests have shown that 
eye fatigue is substantially reduced 
when a green belt is used for as- 
sembling or inspecting such objects 
as radio chassis, tubes and small 
parts assemblies. While the color 
has no effect on belt performance, a 
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PIONEERED BY E-I| FOUR 


AND STILL THE Ri 


-in hermetic 
sealing today! 


YEARS A 





NEW TYPE 
162SF/90T-RS-OS8 
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a | SUPER-RUGGED 








125SF/9OT-RR-P12 





Over four years ago, Electrical Industries 
make ont gn Bal developed and brought to practical reality 

the first compression sealed termination. 
Field tested in thousands of applications over 


the intervening years, acceptance is now 











overwhelming. The demonstrated superiority of 





Types and Sizes 

of Every einersea/sow emphasis. Ability to withstand punishment 
: . -RR-P7A 

Description 

Produced Promptly 

at Reasonable Cost 


the compression type seal needs little 





is outstanding to a degree that leaves little 
room for comparison with other types. 
As the originators of compression sealed 


terminals and headers, Electrical Industries 










offers exceptional capabilities in meeting 





PATENT PENDING 


ALL RIGHTS RESERVED specific requirements with speed, precision 


and economy. For complete information call, 





write or wire your requirements. 


DIVISION OF AMPEREX 
F | a ELECTRONICS CORPORATION 





ELECTRICAL INDUSTRIES 


44 SUMMER AVENUE, NEWARK 4, NEW JERSEY 







-SEXPORT AGENTS: PHILIPS EXPORT CO., 100 EAST 42nd STREET, NEW YORK 17, N, Y. 


Rae 





when the going gets 


ROUGH 


VARIAN klystrons can take it 


The true test of a production klystron is the ability to 
operate successfully when subjected to severe vibration 
and shock under field conditions. That's why manufactur- 
ers of mobile radar insist on VARIAN klystrons—klystrons 
that stand up when the going gets rough. 


VARIAN KLYSTRONS ARE RUGGED 


Varian makes sure that its klystrons meet field perform- 
ance requirements by testing each one under severe high 
amplitude vibration. This production test, accurately dupli- 
cating field conditions, is rough — so rough that ordinary 
klystrons can't take it. 


VARIAN MEANS PROVED PERFORMANCE 

From design to finished product, Varian builds quality 
into every klystron. And quality means dependability — 
the reason why leading system manufacturers specify 
Varian when klystron performance is a critical factor in 
*the operational reliability of their product. 


VA-6310/V-260 
For rugged, | WA-6312/V-270 
dependable, VA-6313/V-280 
production klystrons, VA-531 4/V-290 
specily: VA-6315/V-153 
VA-6316/V-151 





IN KLYSTRONS, THE MARK OF LEADERSHIP IS 


VARIAN associates 





PALO ALTO 1, CALIFORNIA 


Representatives in all principal cities. 
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green belt aids in increasing worker 
efficiency. The belts are available 
in any width up to 132 inches, from 
Main Belting Co. 1241 Carpenter 
St., Philadelphia 47, Pa. 


Demonstrating Efficiency 

of Sampling Techniques 
Woop paddles and a jar of colored 
beads have proved more effective 
for in-plant demonstration of the 
laws of probability and sampling 
than hours of explanation or pages 
of reports. As one example, a fore- 
man in the test department of an 
electronic-tube plant might measure 
ten tubes as a sample from a batch. 
If all are good, he optimistically as- 
sumed that the rest of the tubes in 
the batch are likewise good. With 
this jar of beads, it is easily and 
dramatically demonstrated the zero 
defects in samples of ten come up 
quite often even when five percent 
of the tubes in the batch are bad. 

In the demonstration system de- 
veloped by W. P. Koechel, director 
of quality-control for Tung-Sol 
Electric Ine., Bloomfield, N. J., the 
jar contains 4,000 beads. Of these, 
4 percent are brown, 1 percent are 
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TYPE 6292 





Now — Du Mont offers the first truly complete line The following Du Mont Multiplier Phototubes are presently available: 
of Multiplier Phototubes—from the miniature 
Type K1193, only %-inch in diameter, to the five- 
inch Type 6364, the largest Multiplier Phototube 
commercially available. 


Type Diameter & No. of Dynodes Price 


All of these tubes are characterized by the same 
superlative performance, the same high cathode- 
sensitivity, low noise, cathode-uniformity, and 
remarkable stability that have won such immediate 
acceptance for the Du Mont Types 6291 and 6292. 


*Price on request 
All are sold under the well known Du Mont guar- 
antee to meet or surpass all published specifica- 


tions. You are assured that every Du Mont 
Multiplier Phototube will perform the way you 
would expect. 


TECHNICAL SALES DEPARTMENT, ALLEN B. DU MONT LABORATORIES, INC., 760 Bloomfield Ave., Clifton, New Jersey, U.S. A. 





Complete slot loading 
Interlocked pushbutton controls 
15,000 cps response at 712” 
Lowest flutter rate obtainable 
h | Full remote operation 
t e€ on y Automatic tape lifter 
: Instantaneous stop and start 


Positive, direct-drive timing 


e 4 
pro essiona Interchangeable head 


assemblies 


Mounts in console, rack, or case 


lape recorder 


wd M80 is the finest pro 


I tape ree ler ever built 


bed ir its price! The M80 is lighter, 
WHEL CVETY vi ere ner 
and maitain than any compar 


needed feature =.) 


or falls e Magnecord 
tributor ister nder  Reeord- 
ing I juipment n the classified 


telephone directo Or write: 


M agnuecord, Inc 
DEPT. E2 225 WEST OHIO STREET 


CHICAGO 10, ILLINOIS 


Want more information? Use post card on last page 





PRODUCTION TECHNIQUES (continued) 


Glass jar, paddles and beads used as 
sampling simulctor 


Closeup of paddles used in sampling 
simulator, with metal slide for covering 
rows of holes not wanted 


blue, 2 percent are red, 5 percent 
are yellow and 10 percent are green; 
the balance are white, representing 
good items. The colored beads rep- 
resent defective items. If, for ex- 
ample, a 1l-percent defective popu- 
lation is to be simulated, only blue 
beads would be counted as defec- 
tive. If a 6-percent defective popu- 
lation is to be simulated, both blue 
and yellow beads are counted as de- 
fective. This arrangement permits 
having up to 184 percent defects 
without chanving the contents of 
the jar. 

Wood paddles are provided which 
permit scooping out any desired 
size of sample ranging from 5 up to 
100. This is achieved by using 
three sizes of paddles in conjunc- 
tion with a sliding metal cover for 


the smallest paddle. The paddles 


have drilled holes to accommodate 
25, 50 and 100 beads respectively 
The metal slide for the smallest 


paddle permits covering rows of 
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Illustrations by courtesy cf Standard Tele- 
phones and Cables Limited, England, who 
say that these Goodmans Permanent Mag- 
net Shakers “have been chosen as they 
give a faithful reproduction of the input 
wave form and enable high accelerations 
at any frequency to be obtained”. 


GOODMANS 


RESON ANCE NOISE deseribes a particular Just another of the wide applications of 
factor in a tube which can very seriously im- 


pair its otherwise good characteristics. Only Goodmans Vibration Generators. Perhaps 


‘riety avording tots pubtiched ear ed A CONTROLLED VIBRATION’ 


strictly according to its published ‘curve’ and 
can serve you also. 


Y, 
y) 
Y 
Z 
y 
Y 


S 


Complete investigation of this phenomenon 
is only possible by subjecting the tube 

to controlled vibration throughout a wide 
frequency range, If the tube is operated 
in a Class A circuit, and the A.C. noise 
voltage appearing at the anode of the tube 
is presented on an oscilloscope, a resonance 
diagram against input frequency can be 
obtained. By this means it is possible to 
excite the tube in the range of frequencies 
20 to 10,000 ¢/s, and the resonance 

noise performance checked. By the use 

of a twin mounting as illustrated, com- 
parisons of tubes can be made under 
identical conditions. 


The range includes models 
developing a force of + 300 
lbs, to the midget model 
with a force output of + 2 
Ibs for optical-cell research 
and hairspring torque test 
ing etc 


_ a! Ul 
TO GOODMANS INDUSTRIES LIMITED 
AXIOM WORKS, WEMBLEY, MIDDX., ENGLAND 


Please mail me your catalogue and technical data sheets in connection with 
your PERMANENT MAGNET Shakers 








MMU bide 


GOODMANS INDUSTRIES LTD. 


AXIOM WORKS* WEMBLEY *MIDDX* ENGLAND 
Cables: GOODAXIOM WEMBLEY, MIDDX. 


NAME 


COMPANY 





CITY 
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HERE’S THE HELP YOU NEED 


in selecting or specifying 
% magnetic components 


SE 


KATIA 


VOLTAGE STA BIL JERS 
VOLTAGE STABILIZERS 


This new bulletin provides the 
application data, operating 
characteristics, graphs and 
detailed specifications you 
need to specify a voltage 
stabilizer for any electrical or 
electronic product. Raytheon 
Voltage Stabilizers are available 
in a wide range of catalog 
types or custom engineered 

| co suit special needs, 








—<$<$—$—— 


| CUSTOM BUILT TRANSFORMERS 


Here’s the help you need in 

| visualizing special transformers. 

| Information includes complete 

| details on Raytheon’s 
exceptional facilities for the 
design and production of 
transformers and magnetic 
components to meet the most 
rigid requirements. 


Send for them today 


RAYTHEON BUILD 


MANUFACTURING COMPANY 


EQUIPMENT SALES DIVISION 
DEPT. 6270-A WALTHAM 54, MASSACHUSETTS 


‘AYTHEDW 
DISTRICT OFFICES: BOSTON, NEW YORK, CLEVELAND, CHICAGO, NEW SF i nay e 


ORLEANS, LOS ANGELES (WILMINGTON), SAN FRANCISCO, SEATTLE 
INTERNATIONAL DIVISION: 19 RECTOR ST., NEW YORK CITY 


DEPENDABILITY 


RAYTHEON PRODUCTS INCLUDE: WELDPOWER?® welders; Tt haem cele. 
Voltage stabilizers (regulators); Transformers; Sonic oscil- 

lators for laboratory research; Standard control knobs; 
Electronic calculators and computers; Radio, television, sub- 
miniature and special purpose tubes and other electronic 
equipment. *Reg. U.S. Pot. Off. 





PRODUCTS 
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Quality control distribution pattern 
demonstrator. Nails must be somewhat 
irregular and balls should vary slightly 
to get most effective demonstration. 
Poor results would be obtained by using 
steel ball-bearings and precisely driven 
phonograph needles as pegs 


beads to reduce in units of five the 
number picked up by this paddle. 

Use of the glass jar permits a 
clear view of the beads inside and 
at the same time minimizes spilling 
and loss of beads. 

Another bead device developed by 
W. P. Koechel is a pinball-type slide 
for demonstrating the typical dis- 
tribution pattern obtained when 
checking quality of normal produc- 
tion runs. Wood beads at the top 
of the slide drop through a maze 
of nails when the release lever at 
the side is operated. The nails 
cause the beads to scatter and dis- 
tribute themselves among 25 ver- 
tical channels. «Most of the beads 
enter the central channels, with 
fewer and fewer spreading out to 
the sides. The result is a bead pat- 
tern which approximates the stand- 
ard curve shown in the diagram. 

Metal strips at the bottom of the 
slide point to the bead columns that 
represent the upper and lower speci- 
fication limits; beads falling out- 
side of these strips therefore repre- 
sent shrinkage due to rejects. After 
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for P ROVEN RESULTS specify 


McGRAW-HILL 
Maill 


You can save time, avoid needless expense, increase your results 
by having McGraw-Hill Lists do your mail advertising job! 


ng Lists 


Three quarters of a century of practical experience is made available to you when 
you turn your direct mail jobs over to McGraw-Hill. And these seventy-five years of 
leadership in the development and perfection of lists assure you the maximum results 
at the lowest cost per order or inquiry. 


Those who are acquainted with mailing lists know that year-after-year acceptance 
of lists does not come by chance or luck. Accepted lists, like MecGraw-Hill’s, hold 
their places by merit alone. Nor does success one day guarantee success the next. 
Vigilant eyes must constantly add new names, delete, change, check, recheck, etc. In- 
ferior lists are dropped as soon as shortcomings are noticed . . . “good lists” yield 
to better lists. 


For seventy-five years expert list users have preferred McGraw-Hill by long odds. 
No matter how few names you use—whether your business is large or small—the best lists, 
McGraw-Hill Lists, are the most economical in the long run. 


The world-wide reputation McGraw-Hill has earned as builders of the finest mail- 
ing lists was born of constant research in our office and in the field—constantly adding 
new names ... developing new markets, 
new avenues of revenue for direct mail 
list users. 


McGraw-Hill Mailing Lists are built 
—and constantly maintained—to provide, 
as accurately as humanly possible, com- 
plete rosters of the industries we serve. 


Investigate their tremendous possibili- 
ties in relation to your own product or 
service. Your specifications are our guide 
in recommending the particular McGraw- 
Hill lists that best cover your market. 
When planning your industrial advertising 
and sales promotional activities, ask for 


M re G R A W " H a | i 3 more facts or, better still, write today. 


No obligation, of course. 
DIRECT MAIL LIST SERVICE 





Direct Mall Division, McGraw-Hill Publishing Co. 
330 West 42nd Street, New York 36, N. Y. 


Please send me, at no cost, mailing list information that will 
cover my markets 


McGraw-Hill Publishing Co., Inc. | 


DIRECT MAIL DIVISION stat 


Address 


330 W. 42nd Street, New York 36, N.Y. | oy «00 state 


Product or Service. 
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SANDIA BASE 


@ MECHANICAL ENGINEERS 
@ ELECTRONICS ENGINEERS 
@ ELECTRICAL ENGINEERS 
@ PHYSICISTS 
e AERODYNAMIC!STS 
@ MATHEMATICIANS 


L 
DEFENSE PROGRAM. Sandia Corporation is engaged in the 
development and production of atomic weapons—a challeng- 
ing new field that offers opportunities in research and develop- 
ment to men with Bachelor's or advanced degrees, with or 
withevt applicable experience. Here you can work with able 
ul inent consultants and superior facilities on ad- 
md onduts of high importance — and also build a 
permanent career in a rapidly expanding field with a company 
that recognizes individual ability and initiative. 





LIVE IN ALBUQUERQUE, THE HEART OF THE SUNNY 


SOUTHWEST. Located in the historic Rio Grande Valley at 
the foot of the Sandia Mountains, mile-high Albuquerque is 
famous for its climate—mild, dry and sunny the year around. 
A modern, cosmopolitan city of 150,000, Albuquerque offers 
unique advantages as a piace in which to live. Albuquerque's 

heools, churches, theaters, parks, and modern shopping facil- 
ities offord advantages of metropolitan life—yet hunting, 
fishing, skiing and a multitude of scenic and historic attractions 
may all be found within a few hours’ drive of the city. New 
residents have little difficulty in obtaining adequate housing. 





E N J ©] i _— OTHER IMPORTANT ADVANTAGES. 





These are per iti with Sandia Corporation, a sub- 

sidiary of the Western Electric Company, which operates 

Sandia Laboratory under contract with the Atomic Energy 
Commission. Working conditions are excellent, and 
salaries are commensurate with qualifications. Liberal 
employee benefits include paid vacations, sickness ben- 
efits, group life insurance, and a contributory retirement 
plan. This is not @ Civil Service appointment. 





Application to: 


ake 
PROFESSIONAL EMPLOYMENT 
DIVISION C 





SAND 
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PRODUCTION TECHNIQUES (continued) 


a demonstration, another push rod 
releases beads to the bottom. The 
slide is then turned over to get the 
beads all back at the top again in 
readiness for another demonstra- 
tion. 

The wood board containing the 
nails is mounted loosely and held 
in position by a flat spring. Pull- 
ing this board partly back alters 
the distribution of the beads to 
simulate production that has gone 
out of control. 

The nails on the sliding board 
are staggered, so as to give each 
ball a 50-50 choice of dropping to 
one side or the other each time it 
hits a nail. Nails can readily be re- 
moved to simulate a particular con- 
dition or problem. A six-notch slide 
located between the exit hole and 
the source of the beads at the top is 
used to obtain normal distribution. 
Each traverse of this slide from one 
side to the other releases five beads. 
A wood funnel just below the re- 
lease hole can be shifted to one side 
or the other by means of a rack- 
and-gear arrangement controlled by 
a knob at the rear. The slides are 
made from js-inch Lucite strips, 
and a glass or Lucite cover is used 
to prevent beads from falling out 
during a demonstration. The de- 
vice is technically called a quincunx 
demonstrator. 


Cementing Metal Screens 
to Cathode-Ray Tubes 
By R. W. HoLMEs 


Vechanical Engineer 
lrgonune National Laboratory 
Lemont, Illinois 


THE CEMENTING of fine mesh 
screens to the faces of 5-inch 
cathode-ray tubes was an important 
operation in the construction of the 
memory unit of Argonne National 
Laboratory’s new electronic digital 
computer (AVIDAC). The ce- 
menting was accomplished  effi- 
ciently and at low cost by use of a 
variation of the vacuum bag mold- 
ing technique, developed by Elwin 
Yoder and Frank Newcom of the 
Laboratory’s Central Shops. 

A basic requirement was that the 
screens be in even contact with the 
entire face surfaces. The screens 
are 100 x 100 square-mesh wire 
cloth made of 0.004-inch diameter 
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LOOK TO 


MAKEPEACE 


FOR ELECTRONIC 
ASSEMBLIES 


Gh 
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WAVE GUIDES AND TUBING 

Rotating Joints, Antenna Feeds, Crystal Mixers, and special 
assemblies may be made with Makepeace precision drawn Wave 
Guide tubing held to close tolerance to meet exacting 
electrical specifications. 


Capacity and engineering time now available for design 
manufacture of prototypes and production runs. Complete testing 
facilities at your service. 


COLLECTOR RINGS AND BRUSHES 
A pioneer in the precious metal slip ring field, Makepeace 
Offers rings in sizes from .050” O. D. up to 48” 0. D., in solid 
or laminated precious metal, to meet any requirement for low 
electrical noise, low torque, in sensitive rotating 

members to high current power application. 


Specially engineered complete self contained assemblies are 
available to meet the needs of the designer or 


POs coheed abe debe 


manufacturer of Radar and other rotating electro mechanical 


. hai 


systems. Facilities include design, engineering, and 
testing for noise level, corrosion resistance, cross talk, and 


impedance matching — circuits 





D. E. MAKEPEACE COMPANY 


Division of Union Plate and Wire Co. 
Attleboro, Mass. 


Sales Offices: New York * Chicago « Los Angeles * Columbus 


PRECISION RECTANGULAR WAVEGUIDE TUBING ° MICROWAVE COMPONENTS © MICROWAVE TRANSMISSION ASSEMBLIES «© ELECTRICAL 
CONTACT MATERIAL © FORMED ELECTRICAL CONTACTS © CROSSBAR WELDED CONTACTS 


SLIP RING AND SLIP RING ASSEMBLIES © BRUSH 
ASSEMBLIES © FRECIOUS METALS CLAD TO BASE METALS «© SHEET 


TUBING—WIRE AND ASSEMBLIES © SENDZIMIR PRECISION ROLLING 
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STILL MORE WAYS TO 


SQUEEZE PENNIES 


OUT OF 


UPSET SPECIALS COSTS 


Specially designed upset products are solv- 
ing thousands of problems. Dozens of design 
pointers on them are yours for the asking. 
Send us your sketches, prints, finished pro- 
ducts for suggestions. 





An upset knurl 
adds only slightly to 
the heading cost 
but a cross knurl 
sequires an extra 
Operation 





An inexpensive 

fluted shoulder 
usually will serve 
the same purpose as 
ears which require 
an extra hand ted 
operation 





Full length 
threading on studs 
up to 2” long is less 
expensive than short 
thread rolled on 
each end 





To facilitate riveting 

a spot produced 
in heading will 
sometimes be as 
Satisfactory as a 
more costly drilled 
hole 


CROSS SECTION i CROSS SECTION 


of this and of previously pub 
lished charts are available on 
request for use in drafting and 
purchasing departments. 











MACHINE SCREWS AND CIAL FASTENERS APE OUR BUSINESS 


rue PROGRESSIVE 


MANUFACTURING COMPANY 


WRITE FOR 50 NORWOOD ST., TORRINGTON, CONN. 
OUR CATALOG 
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PRODUCTION TECHNIQUES (continued) 





ARSE 
WIRE SCREEN 


4 STANDARD 
VOLLEYBALL 
BLADDER 


SPECIAL STEM FOR 
F VACUATING 











Technique used for cementing fine mesh 
screen to face of cathode-ray tube 


Tube with screen in position on face. 
Connection to associated amplifier is 
soldered to lower left corner of screen 


copper wire and annealed in a hy- 
drogen-atmosphere furnace. Con- 
ventional approaches to the prob- 
lem, such as use of rubber pressure 
pads backed up with formed blocks 
or use of inflated bags held in close 
contact with the face, proved to be 
impractical due to nonuniformity of 
the tube faces and because of the 
excessive drying time resulting 
from the prevention of normal air 
circulation. With the vacuum bag 
molding technique developed for the 
purpose, the possibility of tube 
breakage is reduced to a minimum 
because there is no increase in pres- 
sure on the face of the tube. 

A round hole abeut 3 inches in 
diameter was cut into a standard 
volleyball bladder. The tube face 
was coated with a solvent-type ce- 
ment (GE No. 1202 Glyptal varnish 
mixed with three parts of Glyptal 
No. 1500 thinner) and the fine mesh 
screen was affixed. A soft coarse 
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BRIDGEPORT BRASS COMPANY 





_Copprr ALLOY BULLETIN 


— 








BRASS 


IN CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL 





—-—— } 








ya MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND. 





Interior of Ashcroft Duragauge at left shows where copper-base alloys are widely used because of the 
dependability and corrosion resistance. Brass and Bronze are especially important at the following key 


points: (1) Bourdon Tube, (2) Gear Segment 


(3) Rotary Geared Movement, (4) Socket. Courtesy 
f Manning, Maxwell & Moore, Inc 


, Stratford, Conn 


Quality Gauges Rely on Copper Alloys 


How many of us realize the impor 
tance of dependable gauges which are 
so vital to modern living. Wherever 
there’s a need for accurate measure 
ment, you'll find gauges. In fact, there 
are applications beyond number where 
gauges automatically safeguard lives 
equipment, and uniformity of product 

Just as gauges are essential to the 
making of many things, copper-base 
alloys are vital to the accuracy and 
dependable performance of their sensi 
tive yet rugged components. 

Quality gauges designed for air, 
water, steam, oil and other media use 
high corrosion-resistant copper alloys 
because accurate readings are impera 
tive in spite of constant surges 
fluctuations, pulsations, vibrations, and 
corrosive attack encountered in service 

In the pressure gauge illustrated, 
one of the most important parts 1s the 
curved Bourdon tube whose elliptical 
shape and the accuracy of the tube-wall 
curvature, as well as the physical 
properties of the metal, are all very 


critical. 
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As pressure is applied inside the Bour- 
don tube, it tends to straighten out, re 
sulting in deflection of the free end of 
the tube. This end of the Bourdon tube 
is linked to the gear segment in mesh 
with the pinion gear that moves the 
pivot shaft to which the pointer is at 
tached. The amount of motion is trans 
mitted to the pointer which moves over 
a calibrated scale and indicates the ap- 
plied pressure. 

The temper and spring character- 
istics of the metal in the Bourdon tube 
prevent it from becoming “set” after 
repeated flexing. Any change in its 
physical characteristics or corrosive at 
tack would affect the accuracy of the 
gauge. Consequently, copper-base al 
loys are widely used in gauge construc 
tion, which comprises the rotary geared 
movement that is actuated by the 
Bourdon tube, the socket, plates, seg 
ment, columns, pivot shafts, pinion 
gear, hair spring, bushings, link and link 
screws, and closing end for the tube 
and the case. 
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Phosphor Bronze Widely Used 

in Rotary Geared Movement 

Phosphor Bronze, Grade A, long 
known for its excellent spring proper 
ties, its fine resistance toward fatigue 
and corrosion is generally used for 
Bourdon tubing for pressure gauges de- 
signed for medium and low pressures 
and vacuum measurements. This al- 
loy contains about 95% copper, and 
5% tin. 

In some instances, Alloy 21, which 
contains approximately 81% copper, 
1.1% tin and balance zinc, is used for 
making Bourdon tubing for low pres- 
sure steam gauges. 

Phosphor Bronze, Grade A, is also 
used for the hair spring, which takes 
the back lash out of the rack and pinion 
assembly. 

The gear segment bushing and link 
screws are also made from Phosphor 
Bronze on the higher quality instru- 
ments, although leaded brass is very 
often used for these applications. 


Leaded Brass for 
Ease of Machining 

The plates, blanked, pierced, drilled, 
reamed and tapped, are made of clock 
brass for clean, sharp blanking and free 
machinability. This contains about 
62% copper, 2% lead, and balance 
zine. The socket, into which the Bour- 
don tube is mounted and on which the 
movement is attached, whose end is 
threaded for pipe connection, is square 
free-machining brass rod, Alloy 6 
copper about 61%, lead 3.4%, zinc 
remainder. Drilling, turning, milling, 
threading and tapping are done at great 
speeds on this high-leaded alloy. 


Laboratory Service Available 

The selection of the correct material 
for all types of products can be simplh- 
fied by contacting our nearest district 
office for information. Machining, cor- 
rosion and other problems are dis- 
“Technical Handbook,” 
a copy of which will be sent to you on 


cussed in our 


your request. Be sure to write for your 
copy on your company stationery. 
(1290) 
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PRODUCTION TECHNIQUES (continued) 


INSPECTING 
Gyro Compass 


BEARINGS 


( and other ) 


precision operations 





Inserting screen-faced cathode-ray tube 
into memory frame of computer capable 
of storing 1,024 twelve-digit numbers 


wire screen (approximately 50 x 50 
mesh brass wire cloth, annealed) 
was then placed on top of the mesh 
screen and the entire tube face as- 
sembly inserted into the bladder 
opening. An evacuating stem was 
connected to a vacuum pump and all 
air in the bladder was exhausted. 
There was no need to wet the blad- 
der to obtain adhesion, as_ it 
snapped down onto the glass face 
like a rubber band as soon as the 
vacuum pump was started. An 
ordinary laboratory vacuum pump 
capable of pulling down to about 28 
inches of mercury proved satis- 


MARK IV GYRO COMPASS Bearings demand 
the most precise methods of fabrication and inspec- 
tion — including the use of AO Stereoscopic Micro- 
scopes with special jigs. factory. 

By use of this method, very close 
For highest precision, many operations re- contact over the entire face of the 
quire magnification, While ordinary microscopes tube was achieved. The coarse 
Calls for provide high magnification, they invert the wire screen, which was removed 
object (make everything appear upside down from the completed unit, prevenfed 
and backward.) And magnifiers are limited in 
both power and size of field. AO Stereoscopic apace eflectivels accelerated the rate 
Microscopes provide sufficient power, plus wide : 

field, and an unreversed, three dimensional of solvent evaporation. ; 
image as lifelike as if the actual object were 9 The cathode-ray tube is the heart 
to 54 times larger. They are widely used in of the Williams memory circuit. 
Stereosco IC electronics, metal working, food and many The screen is analogous to one of 
p other industries. the plates of a capacitor, and is 
For more information on how AO Stereo- used to read off the information as 


Microscopes scopic Microscopes can help you achieve greater to whether a charge is stored there 


precision at lower cost, mail the coupon below. or nek. 


Piatti Opti cal 


Ww) INSTRUMENT DIVISION Pin and Tip Gage 
SY eurrare ts. cw roRe for Miniature Tubes 


air entrapment and the evacuated 


Aenatans Cone Consens Dept, J CHECKING of pin length and glass- 
Instrument Division tip length are important quality- 
ae 15, New York control steps in connection with 
see or send me further information on AO Stereoscopic Microscopes. tube production, up to now quite 
Stoned difficult to measure. A simple com- 
Orgentzetion bination gage built around a mi- 
Adideoes crometer dial indicator was devel- 
City oped by W. P. Koechel of Tung-Sol 


as a successful solution to this 
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HOW WOULD YOU SOLVE THIS PROBLEM? 








— 





® 








PROBLEM: ? 


In the control panel of the Edison Aircraft Fire 
Detection System the sensitive relay which picks 
up the current generated by a thermocouple im- 
mersed in flame is not designed to carry the warning 
load. The problem is to design a slave relay rugged 
and dependable enough for aircraft service, yet 
moderately priced. The slave relay will carry the 
current load to actuate the pilot alarm system . . . it 
must stand up under conditions ranging from the 
heat of the equator to the cold of the Arctic. 





“ 
= The EDISON 


Fire Detection System 


The Edison system is used on the B36, 
the F86 Sabre, the B29 and a long list of 
other military aircraft as well as being 
standard equipment on every major air- 
line in the United States, and on every 
commercial transport except the Lock- 
heed Constellation. It is manufactured 
by the Instrument Division of Thomas A. 
Edison, Inc., West Orange, N. J. 


The Husky Series 1100 relay ... 


SOLUTION: 


Engineers at Price Electric Corporation, realizing 
that cost was an,important factor, decided to experi- 
ment with an open-style relay rather than hermetically 
sealed units. Finally, they were able to solve the 
customer's problem with a modification of a standard 
midget-type open relay. Customer comments: 


modified by Price Engineers to solve 
Edison's problem. 


1. The relay is simply made, compact and rugged 
enough for aircraft use. 

2. The Price relay saves considerable labor cost in 
production because of its simplicity. In other words, 
it is extremely easy to make connections to this relay, 
and unusual dexterity is not required. 

3. The use of Cantilever Contact Springs instead of 
the usual tail spring eliminates unnecessary parts 
which might cause service difficulties. 


RECOMMENDATION: 


Let Price Engineers have a look at your relay 
problems and needs. You'll find that their abilities 
can save time, labor and money! 


Sve ut al book Ho, 793 
UKE, Show Hew Yoel 


Note ease with which 
connections are made. 


Send for-this val 
1er paninide 


file KO 
5300 Church Street Frederick, Maryland 
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TUAL SIZE 
ATT TYPES SHOWN ACTY 
AND 2W 


a complete line of 
Deposited Carbon Resistors 


HERMETICALLY SEALED 


-25 watt to 2 watt ratings 


Mepco presents a complete line of Hermetically Sealed 
deposited carbon resistors with ratings from .25 watts to 
2 watts. 


These are not the usual varnish coated types. Instead, 
they are completely sealed in steatite housing, which 
assures positive moisture protection. 


Also available are resin coated types manufactured to 
MIL-R-10509A, glass enclosed and helium filled high stabil- 
ity types, and high frequency rod and disc units. 


Write for complete information. Fill-in and mail the 
coupon today. 


MEPCO, INC. 


Morristown, ee 


Z Please send me information on Mepco deposited 
New Jersey ;' mee 


carbon resistors 


Please send me information on Mepco wire wound 


resistors 





NAME james TUTTLE ccncinmmnnensien 


COMPANY 





STREET 





CITY STATE 
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PRODUCTION TECHNIQUES continued 


Method of inserting tube in gage to 
measure length of longest pin 


Use of gage with cap over sleeve for 
measuring tip length 


problem in tube production. 

An extension sleeve was fastened 
to the sleeve of the micrometer in- 
dictor, and a small extension stem 
was fastened to the indicator stem. 
The added parts are so related that 
zero indication is obtained when the 
sleeve and stem extensions line up. 
When the pin end of a miniature 
tube is pushed in, the dial pointer 
vives the exact length of the longest 
pin. 

3y slipping a cap over the stem, 
the same gage can be used to 
measure tip length. This cap has 
a hole just enough larger than the 
tip so that gage rests against the 
tube envelope when the tip is 
inserted. 
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AEROCOM MEANS TROUBLE-FREE SERVICE! 


From Ground To Air or Point to Point there's a 


BIRTCHER CLAMP 
for almost 


es 
every purpose! 


The model 12GLX-M, IKW Beacon Transmitter illus- 
trated, operates on a single frequency in the range 
200-415 Kes. Oscillator coil can be supplied crystal- 
controlled or self-excited. Tone oscillator provides 
30% high level modulation for identification when 
keyed with Aerocom’s model AK-38 automatic keyer. 
The unit can also be voice modulated. Power supply 
. . « any stable voltage in the range 200-240 volts, 
50/60 cycles, single phase. Overall dimensions in 
CM, 56W x 62D x 177H. Net weight 286 kilos. 


NEW SUB-MINIATURE TUBE CLAMPS 


The Birtcher KOOL KLAMPS were 
. developed for use under conditions 
it pays to specify SY of extreme heat and severe vibra- 


a tion and shock. Made from a heat 
K E Yy T me treatable silver alloy of high thermal 


“Performance-Tested” eneventy omnia Cee 
PIEZO CRYSTALS é ja KLAMPS are improving the relia- 


More than a Million Keystone Crystals, now : 4 smite ‘ve ; 
in use the world over for frequency control % bility of miniaturized electronic 


in military and commercial communications eS equipment. 
equipment — have established a solid repu- ~ om q P 


tation for Top Reliability! 


Our huge and continuin 
production of conventiona 
quartz crystal aese Insures 
promot fi ling of your orders 
— be they iarge or small. 


For your specialized 
requirements, a alified 
member of our engineering 
staff is available for con- 
sultation with you — at 
YOUR plant or ours. We 
welcome your inquiries, 


The Birtcher Corporation, world’s largest pro- 
ducer of electro-surgical devices, maintoins o 
separate division for the manufacture and sale 
of tube and component clamps 


BIRTCHER CORPORATION 


¥ 1 Vv ey Bly 


Please send catalog and 


’ / 
? Literature on request te Dept. E-2 : samples by return mail. 


KEYSTONE ELECTRONICS COMPANY jeemouemt 


_114 Manhattan Street | Stamford, Connecticut | Address___. 
City 
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NEW PRODUCTS 





Edited by WILLIAM P. O'BRIEN 


Control, Testing and Measuring Equipment Described and 
Illustrated . . . Recent Tubes and Components Are Covered... 
Thirty-Three Trade Bulletins Reviewed 


PULSE GENERATOR 


is block-unit constructed 


ELECTRO-PULSE, INC., 11811 Major 
St., Culver City, Calif. Model 
2120A pulse generator, constructed 
on the block-unitized principle, gen- 
erates a positive or negative main 
pulse whose width, amplitude and 
delay from trigger are continuously 
variable over a wide range. Using 
no gas tubes in pulse-forming cir- 
cuits, operation from either inter- 
nal or external frequency sources at 
repetition rates up to 100,000 cycles 
is provided, along with single pulse 
and gated operation. Amplitude of 


SUPPLY TRANSFORMER 


is subminiaturized unit 


D & R, Ltp., Santa Barbara, Calif., 
is producing subminiaturized sup- 
ply transformers with extremely 
high performance characteristics 
in relation to their size and weight. 
Produced on special order in ¢on- 
formance with individual require- 


INDUCTORS 


are available in six different types 


BOONTON RADIO CorP., Boonton, 
N. J. Type 590-A line of inductors 
is designed for use in the Q circuit 
of the company’s Q meters types 
170-A and 190-A, The new induc- 
tors, available in 6 types, are useful 
for measuring the r-f characteris- 
tics of capacitors, resistors and in- 
sulating materials over a frequency 
range of 20 to 230 mc. Each in- 
ductor consists of a high-Q coil 
mounted in a shield and is provided 


OTHER DEPARTMENTS: 


featured in this issue: 


Electrons at Work 
Production Techniques . .256 


Plants and People 





the main pulse is 80 v maximum 
across an internal 93 ohm resistor 
and may be continuously varied 
within 10-db steps. Pulse width 
is variable from 0.1 ysec to 1,000 
usec in four ranges and flatness of 
the pulse top may be adjusted to 
within 2.0 percent on all ranges. 
Block-unitized circuitry and con- 
struction allows use of the instru- 
ment as an independent frequency 
source and cascaded or parallel 
time-delay generator, among other 
applications. 


ments and specifications, the com- 
pact transformers can withstand 
severe shock, wide temperature 
ranges and vibration. The model 
illustrated, DR-T 107, developed 
primarily for printed-circuit appli- 
cations, delivers up to 5 w at 400 
cps and is designed to feed a pair 
of synchro control transformers. 
Weighing only 4 oz, it is § in. high 
and 3 in. in diameter. 


with spade lugs for connection to 
the coil terminals of the Q meters. 
The shield is connected to the lugs 
which connect to the low coil ter- 
minal in order to minimize any 
changes in characteristics caused 
by stray coupling to elements or to 
ground. 


ELECTROSTATIC GUN 
improves beam focus 


WESTINGHGUSE ELECTRIC Corp., 401 
Liberty Ave., Box 2278, Pittsburgh 
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A new, efficient 
rd AT Ko| Mel lole(-Mavel(e(-1, 
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“Another improved 


LIGHTING - 
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part by Sylvania!” 


Here’s a brand new, extremely efficient Crystal 
Diode Holder designed for you by Sylvania. 
The contacts retain diodes with terminal 
leads ranging from .078 to .125 diameter, with 
ease of insertion and withdrawal. The center- 
line of retention is specially located at suffi- 
cient distance from the surface of the mount- 


ing plate to allow installation of large diam- 


eter Crystal Diodes. Mounting plate is made 
of laminated phenolic and the contacts can be 
furnished in either phosphor bronze or brass 
with silver plating. Eyelets are made of nickel- 
plated brass. 

For detailed specification sheets concern- 
ing this improved diode holder or any other 


Sylvania part write to Sylvania today! 


"SYIVA 


' ( ’ 
Sylvanig Electric Products Inc., Dept. 4A-1602, 1740 Broadway, New York 19, N. ¥ 


In Canada: Sylvania Electric (Canada) Ltd, | 


RADIO - 


ELECTRONICS - 
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TELEVISION 


30, Pa., has developed a new elec- 
trostatic gun that improves beam 
focus in electrostatic tv picture 
tubes. The smaller spot size pro- 
duced by the new gun gives greater 


TINY P-M MOTOR 


resolution and finer definition. 
Tubes using the gun show more de- 
tail in highlights while diminishing 
snow particles. Sharper focus also 
means the tube is a better per- 


conforms to JAN specifications 


PIONEER ELECTRIC & RESEARCH 
CorP., Forest Park, Ill., has intro- 
duced a miniature permanent-mag- 
net motor that is smaller than a 
standard pack of cigarettes. It of- 
fers h-p rating from 0.004 to 
0.0165, speeds from 2,000 to 20,000 
rpm, with total weights from 3.5 
to 9 oz. The new motor is made 
with its magnetic structure cast 
into an aluminum housing. The 
lineup indices are accurately ma- 


SOLDERING TOOL 


chined to fit directly into the field 
structure bore so a uniform air gap 


for subminiature work 


CATHODE FOLLOWER 


IDEAL INDUSTRIES, INC., 1055 Park 
Ave., Sycamore, Ill., has introduced 
the Thermo-Tip soldering tool for 
miniature and subminiature work, 
featuring extremely rapid heating 
light weight and small size. Con- 
sisting of a step-down transformer 
connected to a small soldering pen- 


uses latest design techniques 


ENDEVCO CorP., 180 E. California 
St., Pasadena 1, Calif. The new 
subminiature cathode follower for 
impedance transformation now per- 
mits vibration and shock area loca- 
tion of the electronic equipment as- 
sociated with high impedance in- 
struments. The cathode follower 


PHOSPHOR BRONZE 


in ultra-thin gages 


INDUSTRIAL DIVISION, AMERICAN 
SILVER Co., INC., 36-07 Prince St., 
Flushing 54, N. Y., has available 
phosphor-bronze_ strip, precision- 
rolled to very close tolerances and 
to thin gages and foils, for use in 
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the manufacture of electrical, elec- 
tronic, communications and instru- 
mentation equipment components. 
The metal possesses high tensile 
and yield strength, good ductility, 
resiliency, high fatigue strength, 


former in fringe areas. The gun is 
less affected by variation in anode 
and screen-grid voltages, permit- 
ting the tube to maintain better 
focus over a wide voltage range. 


between field and armature is as- 
sured. Stainless steel shaft, rotor 
and commutator diameters are pre- 
cision ground to maintain perfect 
concentricity. In its basic construc- 
tion, the motor fully conforms to 
JAN specifications for minimum 
weight, low current consumption 
and high efficiency. Voltage range 
is 6 to 110 d-c. Commutator is 14 
bar, with 35-bar type available for 
special applications. Used as a gen- 
erator, the tiny motor at 6,000 rpm 
offers an output range from 1.5 to 
8 Ww. 


cil, it utilizes the principle of re- 
sistance heating with the soldered 
part becoming a part of the elec- 
trical circuit. Passage of high cur- 
rent at low voltage through the part 
causes rapid heating. Solder is 
flowed by this heat and cold-flow 
joints are entirely eliminated. 
Soldered joints can be made in 4 
The soldering pencil weighs 
3 OZ. 


sec, 


only ¢ 


satisfies the needs of piezoelectric 
accelerometers, force gages and 
pressure pickups. Model 2608 cath- 
ode follower is internally shock- 
mounted and uses the latest of de- 
sign techniques, including etched 
wiring, subminiature shock resist- 
ant tubes and tantalytic capacitors. 
The small size permits installation 
in cramped quarters. Input im- 
pedance is over 100 megohms. 


wear resistance and good bearing 
qualities. It is rolled in strip up to 
6 in. wide and down to 0.005 in., to 
tolerances as close as +0.0001 in. 
The strip is available in any quan- 
tity from 1 lb to thousands of 
pounds. Typical uses include: bel- 
lows and diaphragms; high 
strength springs and brushes; fuse 
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Lavoie Oscilloscope (Mode! 1A-239¢) 


The popular Lavoie Oscilloscope LA-239C has had a new 
plus feature added: The ability to mount the Lavoie Camera 


Adapter quickly and without modification. The 


Camera Adapter may be readily installed by removing the 


bezel, and securing the Adapter with four knurled nuts 


supplied on the panel. Already widely used in the 


development of radar and guided missiles, this new feature 


makes the LA-239C Oscilloscope a more valuable 
tool than ever. 


OSCILLOSCOPE DATA 


Wider Bandwidth: Complex waves from 5 cycles to 
15 megacycles. Sine waves from 3 cycles to 20 megacycles. 


Extended Sweep Frequencies: Linear from 10 cycles to 

20 megacycles internally synchronized. Triggered sweep, from 
a single impulse to irregular pulse-intervals up to as high as 

6 megacycles. 

Square Wave Response: Rise time 0.022 microseconds, 

only 5% droop on flat-topped pulses as long as 30,000 
microseconds duration. 


Greater Stability: Electronically regulated power supplies 
throughout to maintain accuracy and constant operation under 
varying line conditions or line surges. Surges on the line from 
which Model LA-239C is being powered can be displayed 

without distortion. 


Higher Signal Sensitivity: Maximum sensitivity without 
Probe: 10.4 millivolts. With Probe: 100 millivolts. (Maximum 
signals, 125 V. Peak and 450 V. Peak respectively.) 


Timing Markers: Interval: Markers of 0.2, 1, 5, 20, 100, 500 
or 2,000 microseconds may be superimposed on the trace 
for the accurate measurement of the time base. 


Voltage Calibration: Signal amplitude is referenced to a 
1,000 cycle square wave (generated internally) the amplitude 

of which is controlled by a step-and-slide attenuator calibrated in 
peak volts. (A jack is provided to deliver 30 V. Peak for use in 
calibrating other instruments.) 
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NOTE; When ordering the LA-239C Oscilloscope 

primarily for photographic use, a P-11 Screen CRT 

is recommended. Specify type of phosphor desired. 

@ long persistence trace (P-2 phosphor) 

@ medium persistence trace (P-1 phosphor) 

@ blue photographic trace (P-11 phosphor) 
available. 


CAMERA ADAPTER DATA: Calibrated illuminated 
scale—1/50, 1/25, 1/2, 1, 5 secs. at [2.8 

32 pictures per roll @ 5 cents each—a saving of 
50 cents per roll 


Sweep Delay: Any portion of the sweep longer than a 
5 microsecond section may be expanded by 10:1 for detailed 
study of that portion of the signal. 


Power Source: 110 to 130 V. AC from 50 to 1,000 cycles. 
295 Watts. (Fused at 4 amperes.) 


Dimensions: In Bench Cabinets: 1914 in. wide, 1514 in. high, 
16% in. deep. In Rack Mounting (with cabinet removed to fit 
standard relay rack): 1914 in. wide, 14 in. high 


MORGANVILLE, NEW JERSEY 


Designers and Manufacturers 
of Electronic Equipment 


Want more information? Use post card on last page 











<> Wew To AVOID ELECTRONICS 


Remote control of radio broadcast transmitters, recently approved 
by the F.C.C., means that broadcasters can make more money 
because they don’t need to have people wasting their time 
watching the transmitters — which incidentally can be located 
where real estate is dirt cheap. All checking, monitoring and 


adjusting are done at the studio. 


( 
J As a result, everybody and his brother has jumped into the business of 
knocking together so-called remote control systems. Following 
recognized electronic design principles, they start with a couple of 
black boxes and jam into them as many tubes, wires, resistors and such, 
as Newton’s law will allow (or is it Euclid’s fifth axiom? ). 


J We're proud that one of our commercial customers followed a more 
tl practical route. He believed that the fewer the components, 
the more foolproof would be the result. We subscribe to this 


theory as long as it sells our relays. 


So, our friend, The Rust Industrial Company, Manchester, N. H., 
designed a job that has zero (0) tubes either at transmitter or studio 
as compared to another system which has thirty-seven (37) in the 
control and metering circuits, twenty-four (24) of which are at the 
transmitter. The Rust system has but one control adjustment whereas 
the competitor has 23. Although nowhere near as electronic, 


the Rust system works 

f Incidentally, Rust has 15 relays (as compared to 16 for the 
competitor) and the four sensitive ones that Rust calls the heart 
of the whole system are Sigma (types 5 and 7). The Sigma relays 
_— receive the signal over the remote control line and decide which 
function to initiate at the transmitter. Rust likes these Sigma relays 
so much that they are replacing other types used in some early 

Rust models for free. Such is the power of propaganda. 


| 
i =~ SIGMZ 


SIGMA INSTRUMENTS, INC. 
62 PEARL ST., SO. BRAINTREE, BOSTON 85, MASS. 
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NEW PRODUCTS (continued) 
clips, sleeve bushings, lockwashers 
and fasteners; snap _ switches, 
socket and plug contacts; printed 
circuits; bourdon tubes; and clutch 
discs. 





SADDLE HEADER 
with glass-to-metal seal 


SCIENTIFIC ELECTRONIC LABORA- 
TORIES, INC., 866 Bergen St., New- 
ark 8, N. J., has available a minia- 
ture saddle header featuring a 
glass-to-metal compression _ seal. 
This miniaturized, vacuum-tight 
header permits locking to standard 
saddle socket. This is a new addi- 
tion to the line of standard her- 
metic seals available from stock. 
Special designs are also available. 





POWER OSCILLATOR 
provides 400 or 1,000 cps 


THE INDUSTRIAL TEST EQUIPMENT 
Co., 55 E. 11th St., New York 

N. Y. Model 1040 power oscillator 
provides a frequency of either 400 
or 1,000 cps at the flick of a switch. 
Three watts of undistorted power 
(less than 1 percent) are provided 
at various output impedance levels. 
A control on the front panel allows 
for a continuously variable output 
from 0 to 120 v. Frequencies are 
factory set to 0.25 percent and are 
maintained with high stability even 
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NEW PRODUCTS (continued) 


with line voltage variations. It is 
extremely useful as a power source 
for all types of bridges and test 
setups. An isolated output trans- 
former permits its use in modula- 
tion applications, and its high 
stability makes it a good frequency 
standard. 


ATTENUATORS 
for 0 to 1,000 mc 


APPLIED RESEARCH INGC., 163-07 
Depot Road, Flushing, N. Y., has 
introduced the HFA-50 and HFA- 
75 inexpensive fixed pad attenu- 
ators for the 0 to 1,000 me fre- 
quency ranges. The HFA-50 has 
an impedance of 52.5 ohms; the 
HFA-75, an impedance of 75 ohms. 
They have a maximum vswr of 1.2 
up to 1,000 me. BNC connectors 
are used so that the pads can be 
incorporated in most equipment 
and test setups without the need for 
auxiliary adapters. Accuracy of the 
pads is better than 0.5 db. Nominal 
attenuation is 3, 6, 10 or 20 db. 


H-V PEAK UNIT 

in shielded brass container 
SENSITIVE RESEARCH INSTRUMENT 
Corp., 9 Elm Ave., Mount Vernon, 
N. Y. Model VPA high-voltage 
peak unit has the following electri- 
cal characteristics: maximum in- 
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This Story is full of Holes... 


1808 to be AC 


WHEN the W. L. Maxson Corp. needed 
gear train panels for their computing 
machines, Universal got the nod for one 
important reason! Notwithstanding 

our years of experience and an 

enviable record for producing ~ 
precision work—this job came to 

us primarily because we had the 
equipment* to do the job best! 


Working to tolerances of + .0005 be- 
tween holes, and tolerances of + .0002 
on the holes themselves, interior of holes 


finished to 4 to 6 micro-inches, this preci-§& 


sion boring operation on 24 ST alumi- 
num sheets, is just one of the many 
jobs of its kind constantly ‘‘in 

work"’ at our plant. 


*The Jig Boring Machine 
that handled this job, 
employs an optical mea- 
suring system instead of 
the usual threaded spin- 
dle, this machine attains 
an accuracy undreamed 
of in other machines. 


“Accuracy Is A 
UNIVERSAL Word" 


Our Engineering 
Staff is Available 
to Help You. Send 
specifications or 
blueprint for quota- 
tion. 


Want more information? Use post card on last page 





NEW PRODUCTS continued 


verse peak voltage—30,000 Vv; 
charging time constant—-10 usec; 
discharging time constant—5 sec- 
onds; and frequency range—-60 cps 
to 10 mc. Mechanical dimensions 
are 6 in. in diameter and 8 in. high 
Weight is 5 Ib 


on * 


INSTRUMENT STAND 
saves bench space 


SHASTA DIVISION, Beckman Instru- 
ments Inc., P. O. Box 296, Sta. A, 
Richmond, Calif. Model 901 Tek- 
Stand brings a_ technique long 
familiar to the chemical laboratory 
to the electronics field. Specially 
constructed arms are clamped to the 
upright member and are firmly at- 
tached to the backs of the instru- 
ment cabinets, allowing adjustment 
to any position or angle. Up to 
three “A” size cabinets may be 
metallized-paper mounted on a single stand, Use of 
the Tek-Stand minimizes the bench 
CAPACITO R&S space necessary for the instruments 
a and facilitates their use by making 
9 Aerolene* does it! This Aerovox-exclusive solid impregnant them easier to attach, read and ad- 
¥ accounts for the higher temperature ratings and longer just. Multiple a-c outlets are pro- 
: life of Aerovox metallized-paper capacitors. The accompanying vided in the base for the power 
curve (Operating Voltage vs. Temperature) tells the story. Further cords of the instruments. 
gains from permanently-imbedded sections in solid Aerolene impregnant 
are: maximum immunity to vibration and rough handling. And of course 
minimum size and maximum convenience. Install them—forget them! 
Available in a wide variety of case styles including modified molded tubular, PIcTU RE TU SE 
) sonipe- with aluminized screen 
and all types of metal-cased hermetically-sealed construction with 
capacitance ratings from .0005 mfd. to 100. mfd. at voltages up to 600 VDC. CBS-HyTRON, Danvers, Mass., has 
announced the 21FP4C Mirror- 
Get the FACTS !\ specter in both stenderd ond special types, Our nerieng-eerniciig soadecioonatgpereervity 
metallized-paper specialists will gladly collaborate 
*Trade Mark on your extra-compact-capacitor needs. static focus. Electromagnetically 
deflected, it incorporates an all- 


AEROVOX CORPORATION glass, rectangular bulb, and a gray- 
rlass cylindrical face plate that 

ron, MASS. nes one 
HI-a ACME CINE provides greater contrast and a re- 
annie ELECTRONICS, INC. me flection-free viewing surface. The 
OLEAN, N.Y. MONROVIA, CALIF. BURBANK, CALIF. aluminum-backed screen reinforces 


Pe en wre. ik light output and provides brighter, 


tube features low-voltage, electro- 





sharper pictures, without additional 
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NEW PRODUCTS (continued 


demands on the other components 
of the set. 
tron gun designed for use with a 
single-field, external ion-trap mag- 
net. It also has an outer conduc- 
tive coating which, when grounded, 
serves as a_ high-voltage filter 


The tube has an elec- 


capacitor. 


LABORATORY DOLLY 
has 8 power outlets 


TECHNICAL SERVICE CorpP., 1404 W. 
Market St., Louisville 3, Ky. The 
lab dolly illustrated has 2 shelves 
for instruments and a pan for 
miscellaneous test leads, books and 
the like. It has a plug mold strip 
with 8 power outlets rated at 115 
v a-c, 1,500 w, and a 10-ft extension 
cord. The dolly moves on rubber- 
tired casters and is made of alum- 
inum. It can be used to move equip- 
ment for testing in the lab or on 
the production line. It is 314 in. 
high, 18? in. wide and 27 in. long. 


MOLDED POWDERS 
for hermetic seals 


ELECTRONIC CERAMICS Co., 868 Ber- 
gen St., Newark 8, N. J., are now 
manufacturing molded powders in- 
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PRECISION RESISTORS 


And it’s precision that lasts! Accompanying chart reports 
load-life test on five Type CPH 12 watt (metal-cased) 
Carbofilm Resistors. Note that all five samples stay 


ca well within +0.25% after 500 hours. 


The guaranteed tolerance of Carbofilm Resistors is + 1%. Excellent stability re. 
temperature and voltage coefficients, overload, ageing, noise, etc. 
Made under Western Electric patents, these resistors provide the dependability 
of wire-wounds with the compactness of carbons. 


In two types: Coated (special resin film) units for economy as well as accuracy 
and stability. Hermetically-sealed (metal-cased with glass-to-metal sealing) units 
for extraordinary protection. Both types in 2, 1 and 2 watt sizes. 


Engineering literature on request. Let our 
precision-resistor specialists collaborate on your 
precision-resistance problems. 


AEROVOX coRPORATION 


Hi-@ Capacitors — WILKOR Resistors OLEAN, W. Y. 


AEROVOX ACME CINEMA 
CORPORATION ELECTRONICS, INC. ENGINEERING CO. 


DIVISION NEW BEDFORD, MASS. MONROVIA, CALIF. BURBANK, CALIF. 


In Conade: AEROVOX CANADA LTD., Homilten, Ont. 


Get the FACTS — 


Wont more information? Use post card on last page 





Trouble-Free 400 Cycle“ Power Supplies 


with American Electric 


The Alternator 


VAL 


No Wear 
Points! 





etc Ba Bearings 
are the only wear pi and 


Most rotary electrical equipment is subject 
to wear...in windings, slip rings, brushes, 
springs or other working parts. But here’s 
an alternator with NO WEAR POINTS 
other than two ball bearings! Even these 
are grease-sealed; lubricated for life. 


With American Electric’s exclusive Inductor 

Alternator design you can forget mainte- 

nance, forget trouble! Write for details and 

power ratings, 
Here's how the American Elec- 
tric Inductor Alternator is built. 
Note all windings are station- 
ary. Output is taken directly 
off stationary windings. Even 
the excitation is fed to a sta- 
tionary winding (center coil)! 


* Also available in other fixed frequency ranges 
or in variable frequency models, 


FEATURES — Low Harmonic Content, Compact 
Design, Quiet Operation, High Power Factor, 





STATIONARY OR Many Model Variations: 
PORTABLE DESIGNS 


mmon-Shaft 
for laboratory, ground 
production, missile ¢ 4 Bearing Belt 
and all other high fre e 4 Bearing Direct 


quency uses © Variable Speed Drivin 


Fixed and Variable 
Frequency Models! 


2 Bearing Com- 
mon Shaft Motor- 


Alternator Set. 


Completely Portable 
Motor-Alternator Sct. 


"Also Manufacturers of 
High Frequency Revolving 
Field Alternators, 
Miniature Electric Motors, 
A. C. Industrial Motors, 
Motor Driven Blowers & Fans 


MERICAN 


TRADE MARK 1) 


Exclusive Sales Agents: Travco Engineering Co. Los Angeles * Silver Spring (Md.) * Boston © Buffalo 
New York City * Chicago * Dallas * Kansas City ¢ Minneapolis * Seattle * Montreal ¢ Toronto 
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NEW PRODUCTS (continued) 


cluding powdered glass of all types 
for iron and kovar hermetic seals. 
Close tolerance work is maintained 
on a ful! line of cold-mold plastics 
and sintered powders. Deliveries 
are immediate. 


VACUUM GAGE 


operates from | to 
0.001 mm Hg 


NATIONAL RESEARCH CorP., 70 
Memorial Drive, Cambridge 42, 
Mass. Designed to operate in the 
pressure range between 1.0 and 
0.001 mm Hg, (1,000 to 1 microns) 
the model 516 Pirani vacuum gage 
has several unique features: (1) a 
low-impedance power rectifier that 
eliminates the need for voltage ad- 
justments during operation; (2) 
one meter that is used for both 
voltage adjustment and pressure 
reading; and (3) a compensating 
element mounted inside the cabinet 
facilitating installation and trans- 
portation of the gage. 


LAB INSTRUMENT 
has 88 ranges 


SENSITIVE RESEARCH INSTRUMENT 
Corp., 9-11 Elm Ave., Mount 
Vernon, N. Y. The Universal a-c, 
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NEW PRODUCTS (continued) 


d-c Polyranger illustrated has 88 
internal ranges in current and volt- 
age. The ranges overlap each other 
so that all readings can be taken on 
the upper half of the scale. The 
unit has automatic temperature 
compensation on both d-c and a-c. 
Accuracy is 0.5 percent on d-c and 
0.75 percent on a-c. Current meas- 
urements for d-c range from 0.0002 
ampere to 1.5 amperes; for a-c, 0.01 
ampere to 1.5 amperes. The d-c 
voltage measurements range from 
0.02 v to 300 v by volt range selec- 
tor switch; a-c voltage measure- 
ments, from 0.05 to 500 v. 


SSB ADAPTERS 
use toroidal coil filters 


CROSBY LABORATORIES, INC., Box 
233, Hicksville, L. L, N. Y. Type 
76 single-sideband adapter incorpo- 
rates the new Burnell toroidal-coil 
filters in place of the crystal filters 
used in the type 51 adapters. This 
makes for reduction in cost, smaller 
size and a saving in weight and 
chassis space. The unit is more 
suitable for field use where equip- 
ment may be subject to shock and 
vibration conditions. Since the 
type 76 has none of the multiple 
crystal and L-C network circuits, 
alignment procedures are substan- 
tially eliminated. 


THERMISTOR KIT 

is inexpensive package 
VICTORY ENGINEERING CORP., 
Springfield Road, Union, N. J. 
Model 168 experimental thermistor- 
varistor package is an inexpensive 
kit for use in research work. It 
contains 2 plain thermistor wash- 
ers, 2 thermistor discs, 2 thermistor 
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This is a chassis stretcher 


... but don’t buy it, use Centralab 
miniature switches instead | 


© Reduce chassis crowding ® Widest variety in poles, 
positions and sections 

© Cut down size and weight Ce ; 

® Double wiping quiet contacts 

® Cut costs 

*@ One source for all your 
switch needs 

®@ Phenolic (Grade LTS-E5) 


® Steatite (Grade L-5). 


® Most complete line of 
switches available 


® Diameter only 1-5/16" 


DON’T TURN THIS PAGE until you write for 
technical Bulletins 42-156 and 42-157. 


SERIES 20 Staked or bolted SERIES 30 Switch and control 
types. Available with Steatite or combinations with concentric 
phenolic insulation . . . 2 to 12 shafts. Furnished in three types 
positions 30° or 60° positive in rotary switch mounted forward 
dexing. Steatite is grade L-5, meets 
JAN-I-10 specifications. Phenolic 
is grade LTS-E5, JAN P-13. 


control in rear; control in front, 
rotary switch in rear; two rotary 
switches operating independently. 


A Division of Globe-Union Inc. 
9I4E. Keefe Avenue * Milwaukee 1, Wisconsin 
In Canada: 804 Mt. Pleasant Road, Toronto, Ontario 
i) 
ty, <\ (4 -% oy 
“ \ \ iv $ \ cp 
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*s CAPACITORS ELecTROMIC CieCUITS 


Industry’s greatest source of standard and special 
electronic components 


Want more information? Use post card on last page 





NEW PRODUCTS (continued) 


Pettit) beads and 1 varistor washer—plus 

a technical information sheet of 

PHA L fs | Cte simple circuitry and electrical char- 

o 2 *® acteristics of these units. The kit 

ue | ol will aid manufacturers in simplify- 

ing circuitry, and designing for 

compactness and increased sensi- 
tivity. 





“ Look Sharp—Are we 


on the ith 
VACUUM RECTIFIER 
Trodemark for industry and aircraft 


Rapio Corp, OF AMERICA, Harrison, 

ELECTRIC N. J. Type 5690 is a “Special Red” 
KNIFE SHARPENER vacuum rectifier tube especially de- 
signed for industrial and aircraft 
applications where rigid require- 
ments for dependability, stability 
and long tube life are of prime im- 
portance. The tube has two sepa- 
rate diode units of the indirectly 
heated cathode type. It is conserva- 
tively rated to withstand a maxi- 
mum peak inverse plate voltage of 
1,120 v, a maximum peak plate cur- 
rent per plate of 375 ma, and a max- 
imum d-c output current per plate 
of 75 ma. Minimum life is 10,000 
hours when it is operated within 
maximum ratings. It can with- 
stand continuous vibration of 2.5 g 
at a frequency of approximately 25 
cps for hundreds of hours at maxi- 
mum rated voltage. 


Built to deliver super sharp, daily performance for 
a long, long life time, Phalo-Cord cord sets at the 
same time give this handsome Handy Hannah Electric 
Knife Sharpener, a smart finishing touch. 

Look around you . . . you'll find more and more 
quality electrical and electronic products depending 
on Phalo-Cord cord sets to carry the current load. 

Join the growing trend to Phalo-Cord cord sets... 
Tailor-Made or standard . . . no finer 
cord-sets available! 


| 


SPT-2 
IVORY 


ve 
*Handy Hannah Electric : 
Knife Sharpener is a 
product of Standard 
Products Corporation, 
‘Whitman, Mass. 


PANEL METERS 
are side indicating type 


: my INTERNATIONAL INSTRUMENTS, INC., 
PHALO PLASTICS CORPORATION ray P.O. Box 2954, New Haven 15, 
CORNER OF COMMERCIAL ST., WORCESTER, MASSACHUSETTS Conn. Developed to obtain greater 


insulated Wires, Cables and Cord Set Assemblies legibility for complex natrement 
panels, these side-indicating panel 


TAVAVAVAVAVAVATAPAWA VE 





) 
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NEW PRODUCTS continued 


meters provide maximum = scale 
length with minimum panel area 
Available in a wide variety of 
ranges with flanges for ‘single and 
back-to-back mounting, these self 
contained units can be grouped in 
both horizontal and vertical ar- 
rangements implementing at-a- 
glance comparative readings while 
reducing the size and weight of 
equipment. They have an accuracy 
of +3 percent of full-scale deflec- 
tion on d-c and +5 percent on a-c 
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RESISTORS 


for industrial application 


THE RADELL Corp., 7900 Pendleton 
Pike, Indianapolis 26, Ind., has an- 
nounced a new line of deposited- 
carbon resistors for industrial and 
instrument applications. They fea- 
ture stability and long service life. 
A tough, resilient outer coating 
seals the precisely adjusted element 
and protects it from physical abuse 
without the addition of protective 
sleeving. *The line includes three 
sizes of 4-watt rating as well as a 
l-watt and a 2-watt unit. The des- 
ignations, in order of size, are 
CD4PA, CD4MA, CD4SA, CDISA 
and CD2SA. 


PLASTIC WAFER 
guides tubes into sockets 


S/C LABORATORIES, INC. 37 George 
St., Newark, N. J. The Guide-A- 
Tube is a low loss plastic wafer de- 
signed to assure quick, safe and 
simple insertion of miniature tube 
into their sockets. The wafer is sim- 
ply slipped over the tube pins and 
then the tube can be inserted into 
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approt ‘ d hy 


service managers of 


admiral 
zenith 
motorola 
emerson 
hoffman 


hallicrafters 


* All the necessary signal sources for alignment of 
FM and TV receivers ¢ Includes the Simpson High 
Sensitivity Oscilloscope and bigh frequency crystal 

probe for signal tracing ¢ Independent, continuously 

variable attenuators and step attenuators for both 

AM and FM units offer complete control of output 

it all times ¢ O-15 megacycle sweep is provided by 

a notsels pecially designed sweep motor based 
n D Arsonval meter movement principles « 

The exclusive Simpson output cable (illustrated) 

includes a variable termination network, quickly 

idapted to provide open, 75 or 300 ohm terminations 
the addition of a pad provides attenuation and 

isolation Use of appropriate resistors across certain 
rminals will provide any other termination required, 

\ 002 MED blocking condensor can be added on 

ny termination for use on circuits contaming 

1 DC component ¢ The FM generator output voltage 

sistant within? DB per MC of veep 


dealer's net $475.00 


EStebrook 9-1121 in Canada Bach Simps Ltd . London, Ont 





ALLIE 


POPULAR THYRATRON 
& IGNITRON TUBES 


WESTINGHOUSE Thyratrons 
are ideal for motor control, 
welder control, light-operated 
relays, etc. Ignitrons are espe- 
cially suited for welders and 
power rectification. A few of 
the most popular types are 
listed below 


WL-172 
KU-627 
WL-632B 
WL-672A 
WL-678 
WL-5551 /652 
WL-5552/651 
WL-5553/655 
WL-5559/57 
WL-5683 
WL-5684 


$74.00 
22.00 © 
29.00 
35.00 
47.00 
80.50 
121,00 
265.00 
22.00 
9.43 
15.04 


= 8% 


\\\\ 


{ 


Everything in Electronics 


from ONE RELIABLE SOURCE 


\\\\\ 


\\ \ 


\ 


\\ 


Your compote, supply dource jr, 
Westi nghouse 


SPECIAL PURPOSE TUBES 
FOR INDUSTRY 


Authorized Distributors 


Quick Service On All Types 


ALLIED stocks for quick 
shipment the world’s most 
complete distributor in- 
ventory of WESTINGHOUSE 
special-purpose electron 
tubes. We specialize in 
supplying the needs of 
industrial, broadcast, 
governmental and other 
users. To save time, effort 
and money—phone, wire 
or write to ALLIED for fast, 
expert shipment. 


FREE WESTINGHOUSE ‘Easy Guide 


Send for this complete catalog describ- 
ing WESTINGHOUSE “‘Reliatron’’ Power 
Tubes. Describes in detail the charac- 
teristics and applications of these 
famous quality special purpose tubes. 
Covers power, transmitting, industrial, 
microwave, and other special purpose 
tubes. A valuable feature of the “Easy 
Guide”’ is a complete “Interchange- 
ability Chart”’ indicating the WESTING- 
HOUSE types which directly replace 
approximately 225 tubes of other 
makes. Write us for your FREE copy 
of the WESTINGHOUSE ‘“‘Easy Guide.” 





FREE 268-PAGE ALLIED CATALOG 


Send today for the 1954 complete 268- 
page ALLIED Catalog—the authoritative 
buying guide to all electronic supplies. 
ALLIED offers the world's largest stocks of 
special tubes, parts, test instruments, audio 
equipment—complete quality lines of elec- 
tronic apparatus. Save time and money— 
simplify your purchasing by sending your 
orders to ALLIED—the single dependable 
electronic supply source. 


ALLIED RADIO 
100 N. Western Ave., Dept. 11-B-4 
Chicago 80, Illinois 
HAymarket 1-6800 


Want more information? Use post card on last page 








NEW PRODUCTS (continued) 


the socket with the ease of an octal. 
Another important feature of the 
device is that it reduces microphon- 
ics and prevents tube breakage. 


C-R OSCILLOSCOPE 
is I-f precision calibrated 


TECHNOMATIC INSTRUMENT CO., 
2316 Pico Blvd., Santa Monica, 
Calif., has introduced a low-fre- 
quency precision calibrated c-r os- 
cilloscope, using a 21-in, rectangu- 
lar direct-view tube, for classroom 
demonstrations and more accurate 
laboratory measurements. Model 
21A oscilloscope is particularly suit- 
able for large audiences in that 
waveforms and pat- 
terns in classroom and lecture hall 
are possible without the use of pro- 
jection systems, it provides a clear 
image and does not require a dark- 
ened room. Maximum deflection 
sensitivity is 10 mv peak-to-peak 
per in. Extreme stability of verti- 
cal and horizontal amplifiers and a 
regulated power supply make it pos- 
sible to calibrate the gain controls 
directly in volts for accurate volt- 
age measurements. 


oscilloscope 


PHENOLIC LAMINATES 
in 49-in. x 49-in. sheets 


TAYLOR FIBRE Co., Norristown, Pa., 
has announced two new families of 
paper-base phenolic laminated plas- 
tics. For application where high 
insulation resistance is a critical 
factor, type XXXP-300 meets the 
most rigorous punching and staking 
requirements. It punches perfectly 
at 135C. The XP-400 series offer 
a solution to the need for a true 
cold punching laminate having good 
electrical characteristics. They 
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NEW PRODUCTS 


(continued) 


punch cleanly and evenly at room 
temperature. Both types offer low 
water absorption and high flame 
retardance. They are available in 
49 in. « 49 in. sheets. 


VOLTMETER 
has no wires 


ELECTRO MECHANICAL INSTRUMENT 
Co., 813 Chestnut St., Perkasie, Pa., 
has available a voltmeter for testing 
voltage right at the electric recep- 
tacle. It has no wires and needs no 
assembly. It is equipped with 
prongs and can be readily plugged 
into any standard 110-v receptacle. 
The prongs have a swivel arrange- 
ment permitting the meter to be 
read easily from any position. It 
is precision built with a damped 
meter movement. The dial is color- 
fast and calibrated from 0 to 150 v. 
Accuracy is +5 percent. 


7 
Seite a 


POWER OSCILLATOR 
for uhf wide-band use 





Is 1009% 
DC-Power S upply Regulation Desirable 7 


Surprisingly enough, it is 
not. It would be if voltage drops 
in leads could be neglected. Al- 
though some elaborate, expensive 
regulated power supplies hold 
their voltage within .01% or 
better the actual voltage in the 
circuit fed from such seemingly 
“perfect” supplies, due to lead 
resistance, does not hold up to the 
same degree of high regulating 
accuracy. 


The new Millivac RP-series of 
inexpensive regulated power sup- 
plies approaches the goal of per- 
fect regulation from a different 
angle. Millivac RP-regulators are 
dynamically compensated. Their 
output voltage can be made to rise 
with increasing load to balance 
out the rising voltage drops in 
leads between power supply and 
consumer. The amount of com- 





Type RP-41 Power Supply. 


pensation is adjustable and can be 
matched to specific requirements. 
Even over-compensation is avail- 
able causing a small rise of B-- 
with increasing load thus provid- 
ing a negative rather than positive 
internal impedance. 


These new supplies provide a 
degree of protection against mo- 
tor-boating of amplifiers never 
achieved before. Three and five 
stage high-gain, non motor-boat- 
ing amplifiers have been fed from 
them successfully without any 
stage decoupling whatsoever. 


General Specifications of 
TYPE RP 
Dynamically Compensated 
DC-Power Supplies 


Static Stability with +-10% AC 
line voltage variations over full 
load range: 0.5%. 


Dynamic Stability (voltage swing 
at max. rated voltage with load 
fluctuating at 10 cps between 
100% and 50% rated load) ad- 
justable to better than .001%. 


Type RP-41: 50 to 250 V DC, 
Net Price $ 99.00 
Type RP-42: 50 to 250V DC, 
Net Price $155.00 
Type RP-43: 100-400V DC, 
50 mA Net Price $155.00 
Type RP-44: 100-400V DC, 
100 mA Net Price $195.00 


Ali supplies have an outlet for 
unregulated 6.3V, 2A Heater 
Power (60 cps). 


MILLIVAC INSTRUMENT CORPORATION 
444 Second Street, P. O. Box 997 Schenectady, New York 


TIME PROGRESSES—SO DO WE 


THE W. L. MAXSON CorpP., 460 W. 
34th St., New York 1, N. Y., has 
developed a uhf wide-band oscillator 
for precision test and power meas- 
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te 
cOnVEr! 
" SELF-BALANCING 


POTENTIOMETERS TO 


PRINTED TAPE fli if e ynae_ ean 
PUNCHED CARD ck 1} fj me i ; 
PUNCHED TAPE igi Bit 1 i 


COMPLETE...EASY TO INSTALL...READS FROM 
O—1000; ACCURACY +0.1%—Here is a complete 
system kit for obtaining digital information from 
standard self-balancing potentiometers. Easy to 
install, complete with all necessary hardware, this 
conversion does not affect the accuracy of the 
recording instrument, and no modification of the 
potentiometer is required. Readings can be taken 
while the recording pen is moving, and because 


no gears are used, inertia effects are very low. 


Non-linear calibrations available for use with 
thermocouple applications. 


GIANNINI 
| a Lede} eo} =a 
KIT 


CODED 
COMMUTATOR: 


Digitizes shaft position. Used for Analog to Digital Conversion. 


SALES ENGINEERING OFFICES: 


NEW YORK, N. Y.—580 FIFTH AVE.—JUDSON 6-7500 
LOS ANGELES, CALIFORNIA—RYAN 1-7152 





G. M. GIANNINI & CO., INC. * PASADENA 15, CALIF. * EAST ORANGE, NEW JERSEY 
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NEW PRODUCTS (continued 


irement. Useful in antenna radia- 
tion, field strength, wave filter, 
noise and interference measure- 
ments, it can be used also as a gen- 
eral-purpose, low-power, portable 
transmitter and in production test- 
ing and measurement of uhf equip- 
ment. Frequency range is 200 me 
to 2,500 me with one simple band 
changeover. Varying power output 
depending on frequency is 50 w at 
200 to 400 me, 25 w at 400 to 1,000 
mc, 10 w at 1,000 to 2,500 me. The 
unit has a 50-ohm output imped- 


ance, 


TINY CAPACITOR 


of the electrolytic type 


P. R. MALLORY & Co., INC.,3029 
EK. Washington St., Indianapolis 6, 
Ind., has available a subminiature 
electrolytic capacitor for hearing 
aids, miniaturized radios, personal 
page radios, and other transistor 
applications requiring high capaci- 
tance in a small container at low 
voltage. The Silverlytic capacitor 
is available in ratings of 0.1, 0.2, 
0.3, 0.5 and 1.0 uf at 10 v d-c, and 
2.0 uf at 5 v d-c and 4.0 uf at 4 v 
d-c. Its operating temperature 
range is —30 C to +65 C. Maxi- 
mum leakage current measured in 
lab tests was 2 ua after 5 minutes 
application of rated voltage. The 
capacitor measures { in. long x 3 
in. diameter. It may be mounted by 
its own leads, each of which is 14 
in. long No. 26 bare, tinned copper. 


COMPACT BRIDGE 
measures pulse impedance 


CLEGG LABORATORIES, INC., 142 So. 
Livingston Ave., Livingston, N. J. 
The PIB-100 is a compact, portable 
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NEW PRODUCTS (continued 


laboratory instrument for accurate 
measurements of impedance, and 
impedance-vs-time characteristics 
of networks, transformers, trans- 
ducers, transmission lines and 
delay networks. The unit is direct 
reading with an accuracy of better 
than 1 percent in the range from 
1 to 1,000 ohms. Characteristics of 
pulse components can be examined 
over the range from 0.1 to 100 usec. 
The unit is particularly useful for 
measuring rate of change of im- 
pedance. Slopes as high as 10 ohms 
per usec can be accurately evalu- 
ated. Provisions are included for 
independent use of the bridge sec- 
tion or the pulse generator section. 


L-F OSCILLATOR 
for 0.35 to 52,000 cps 


KROHN-HITE INSTRUMENT Co., 580 
Massachusetts Ave., Cambridge 39, 
Mass. Model 420-C low-frequency 
oscillator is designed for applica- 
tions requiring a source of sine- 
wave and square-wave voltage in 
the range from 0.35 to 52,000 eps. 
Special circuits have been installed 
to eliminate transients after tuning 
or band-switching. Maximum out- 
put is 30 v peak to peak across a 
1,000-ohm load. Features are low 
hum and distortion and good ampli- 
tude constancy. The wide frequency 
range makes the unit useful for 
servomechanism, geophysical and 
seismological work, for vibration 
checks and medical research, and 
for work with a-f circuits. 


TOROIDAL COILS 

in a wide range of sizes 

F, W. SICKLES DIVISION OF GEN- 
ERAL INSTRUMENT CoRP., 829 
Newark Ave., Elizabeth 3, N. J., 
offers a new line of toroidal coils in 
a wide range of sizes varying in 
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~ Famous DeWalt 
Home Power Shop 
relies on Sterling Relays ‘ 


* for resistance to 

vibration + fast operation 

* low loss while on 

the line + small size 

* rugged construction + low cost 
* years of trouble-free service 


Dependable De Walt power tools need rugged, dependable 
components. So it’s little wonder that Sterling Relays are 
built into De Walt equipment. De Walt, like hundreds of other 
manufacturers, has found you can't beat Sterling quality or 
service for standard and specialized work. Sterling experi- 
ence and AMF engineering know-how give you a product to 
meet your most rigid specifications. 


General Specifications, Sterling MS Relay 


* Cut-out, operate, 125 V.A.C., Nominal 120-130 V. + Cut-back, drop out, 
60 V.A.C., Nominal 50-70 V. - Wide, adjustable differential + Large high- 
pressure silver contact, 's'’ diam. - Overall size, 2'4‘' x 2’ x Ps diam. 
* Weight, app. 4 oz. * Mounting, 2 or 4 *6-32 tapped holes » Operates in 
any position 
Whatever YOUR relay requirement, you'll be glad you checked 
with Sterling. Write Sterling Engineering Co. Laconia, N H 


| 
STERLING ENGINEERING CO 
54 Mill St, Laconia, N.H 


send your 28 page Sterling Relay catalog to 


They’re relays YOU can rely on! 


AMF Products are better... by design 


AMERICAN MACHINE & Founpry Company 


Want more information? Use post card on last page 





conductivity, its excellent 
resistance to corrosion and its ready 


workability — is used in many different 
forms on a wide variety of applications in 
the electrical and electronic industries. 


As a leading fabricator of silver and its 
alloys, Handy & Harman has developed 
silver in many forms to meet the 
industries’ needs. 

The list at the right is typical of the 
silver products readily available 

for your use. In addition, we are 
equipped to produce special silver 
alloys to meet special requirements. 
Our engineering and research 
departments are always ready to 
cooperate in solving your particular 
problems. 

Write us if you want information 
about the uses of silver and its alloys. 








© Fine silver 
(wire & strip) 


© Silver anodes and 
grain for plating 

© Silver contact alloys 
© Silver powders 


© Silver flakes 
and paints 


© Silver brazing alloys 
© Special electronic 





solders 
© Silver sintered metals 


© Solder-flushed 
silver alloys 


© Silver chloride and oxide 


© Special silver alloys 
to your requirements 





OFFICES ond PLANTS 
BRIDGEPORT, CONN, 
PROVIDENCE, 8.1 
Cmicaco, tit 
CLEVELAND, OMNI 
DETROIT, miCH 


General Offices and New York Plant 
82 Fulton Street * New York 38,N. Y. 


Wont more information? Use post card on last page 


40S ANGELES, CAL 


ORONTO, CANADA 
MONTREAL, CANADA 





NEW PRODUCTS (continued) 
finished coil dimensions having a 
hole size of * in. to coils with an 
8-in. hole size using cores of small 
cross section. One of the outstand- 
ing features is the close electrical 
tolerances that can be held in pro- 
duction. Units can be wound to 
+5-percent inductance, matched to 
a standard to 0.1-percent inductance 
or +1 turn. The finished coils are 
available as uncased units, hermet- 
ically sealed or embedded to meet 
applicable MIL specifications. If 
desired, the coil can be incorporated 
in complete wave filters or networks 
designed to performance specifica- 
tions or to the customer’s own 
design. 





CURVE FOLLOWER 
plots Y = f(X) automatically 


F. L. MOSELEY Co., 409 N. Fair 
Oaks Ave., Pasadena 3, Calif., has 
available the Autograf, a general 
purpose portable precision 2-axis 
graphic recording instrument. It 
generates, as a potentiometer set- 
ting, the function Y from a graph 
of the relationship Y = f(X). 
When used as a recorder, it plots 
instantly Y = f(X) through two 
independent rebalancing servo-actu- 
ated recording axes from data re- 
duced to electrical form. The 
resulting cartesian coordinate 
graph is drawn in pen and ink on 
84-in. x 1l-in. graph paper. When 
used as a curve follower, the pen 
is replaced with a pickup stylus. 
Writing or reproducing rate is 10 
ips. 


VHF TV TETRODE 

has 25-kw power output 
GENERAL ELECTRIC Co., Sche- 
nectady, N. Y., is now producing 
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NEW PRODUCTS (continued) 


the GL-6251, a vhf tv tetrode with 
a gain in excess of 10 and a power 
output of 25 kw. Maximum ratings 
apply up to 220 mc. Since only 5 
kw are needed to drive a pair of 
the tubes, low-power stations now 
on the air can increase signal 
strength to top levels at moderate 
cost by adding two of them in an 
amplifier stage. New transmitters 
may incorporate the tubes for a 
maximum antenna input power of 
50 kw. Because of its ratings the 
tube also is well adapted to use in 
dielectric heating equipment. It has 
a metal-and-ceramic envelope, and 
employs water and forced-air cool- 


INDUCTANCE BRIDGE 
includes a crt indicator 


WATERS MFG., INC., 4 Gordon St., 
Waltham, Mass. Type 1002-A in- 
cremental inductance bridge is com- 
pletely self-contained, including a 
crt indicator. No accessories are 
required. The instrument is ready 
for operation when connected to the 
power line. To operate, the adjust- 
ment of only one balance control is 
necessary. The range of values 
obtainable is 1 to 200 henries at 
-+3-percent accuracy. The operator 
can select d-c values of 1 to 500 ma. 
The unit has application for such 
uses as testing filter chokes, trans- 
formers, magnetic amplifiers and 
other iron-cored inductors in devel- 
opment laboratories, production 
lines and incoming inspection. 


ALNICO ALLOY 
has high energy product 


THOMAS & SKINNER STEEL PROp- 
ucts Co., INc., Indianapolis, Ind., 
announces a new Alnico alloy offer- 
ing an energy product of 5.70 x 10° 
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TECHNOLOGY INSt 


Precision Electronic 
Phase Shifter 


@ Shifts phase of sinusoidal signal 
by any angle from 0° to 360° 
in four 90° ranges. 

e@ Waveform, frequency, and amplitude 
characteristics of signal essentially 
unaffected by phase shift. 

Absolute accuracy + 2°* 
Incremental accuracy + 0.1°* 
Linear dials individually hand 
calibrated. Incremental dial has 
.025° basic divisions. 
Negligible distortion, noise, 
and phase jitter. 
Excellent long-term stability. 
High impedance input, low impedance 
output from cathode follower. 
Standard frequencies of 60, 400, 
1000 and 20,000 cps. 
Units available for any single frequency 
between 60 cps and 20 kc. 
*Accuracies dependent on frequency 
remaining within + 0.2% of 
instrument's rated frequency. 

Especially suitable for measurements with: 

Phase shifting capacitors Servo systems 

Time base circuits Synchros 

Transmission networks Resolvers 

Multi-phase voltage rotation Power factor 

Phase detector circuits Gyros 

AC thyratron control CRO sweeps 

Feed back amplifiers 


BAITS TLR Lea 
ie Oot he 


ENGINEERING REPRESENTATIVES 
Chicago, It! UPtown 8-1141 Arnprior, Ont., Can 
Waltham, Mass WAltham 5-6900 Hollywood, Cal 
Rochester, N. Y. — Monroe ’ 
Dayton, Ohio — Michigan @# 
Silver Springs, Md. — Juniger%. 


Arnprior 400 
HOllywood 9-6305 
~ Dixon 9918 
te sereey Caldwell 6-4544 
=~ Livingston 8-5480 


MENT CORP. 


533 Main Street Acton, Massachusetts Telephone; ACton 3-7711 


Want more information? Use post card on last page 





Highly Directive, high power 
(20-watt) transmitter with 18-ft. 


parabolic antenna, furnishes | 


signal source. 


% 
s 
s 


‘ 
an? 
Power-driven, remotely con- t G b A / ‘ A 
trolled mounts permit 3 sepa- a a y 7é A) ntenna 
rate, simultaneous test set-ups. 


os ie gt Test Pattern Range 


driven for angle scaling, are 
lineor +0.25 db over 40 db 
range. 


FOR PRECISE RESOLUTION of your antenna problem, 
typified by final check-out on this 2200-foot Test Pattern Range, 
Gabriel offers 


@ Integrated Facilities for your requirements from basic 
idea through production. 


@ Research and development... pilot or full-scale 


production ...to exact specifications of industry or 
defense. 


For example: Large scale production of critical search- 
warning radar... and the major share of the nation's production of 
Microwave Antennas, designed and built by Gabriel... are “proved 
out" on this range. 


IF your target is successful resolution of an antenna project... 

IF your problem lies in the frequency range 33 to 33,000 mc... WRITE 
OR PHONE ~— A Gabriel Antenna Specialist will talk over your needs, 
review specifications, make recommendations. Call him today. 


NOrwood 7-3300 


Gabriel Electronics Division pss 


f 
Formerly Workshop Associates Division v 
The Gabriel Company * 200 Endicott Street, Norwood, Mass. 


326 Want more information? Use post card on last page. 








NEW PRODUCTS (continued) 


BdHd. Designated Alnico 5Cb, this 
alloy offers the highest energy 
product of any Alnico. It is similar 
in physical characteristics to Al- 
nico 5, but offers considerably 
higher external energy and residual 
reduction, The new product is de- 
signed for electrical, electronic and 
industrial applications and opens 
new possibilities for weight and 
space reductions in product design. 


NULL DETECTOR 
has high input impedance 


DELTRON INC., P. O. Box 192, Glen- 
side, Pa. Model 200A null detector 
is a sensitive, wide-band, quasi- 
logarithmic voltmeter used as a bal- 
ance indicator for a-c measuring 
bridges and as a signal-tracing volt- 
meter of large dynamic range. An 
on-seale range of 120 db (1,000,000 
to 1) in addition to the logarithmic 
relationship between the meter 
reading and input voltage prevents 
overload for large bridge unbalance. 
The approach to null is never ob- 
scured. A single-page bulletin gives 
an illustrated description, along 
with chief features, technical speci- 
fications and price. 











TINY TRANSFORMERS 
for transistor circuitry 


MICROTRAN CO., 84-11 Rockaway 
Beach Blvd., Rockaway Beach, 
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NEW PRODUCTS continued) 


N. Y., has introduced a line of ex- 
tremely miniature transformers de- 
signed for use in transistorized cir- 
cuitry, such as hearing aids and 
radio paging units. They are avail- 
able for input, interstage, output 
and choke applications. Size is 
in. x 4 in, x sw in. Frequency re 
sponse is flat from 300 to 10,000 
cycles. Special units can be con- 
structed upon receipt of customer's 
specifications, 


BEAM POWER AMPLIFIER 
is 7-pin miniature type 


RADIO Corp. OF AMERICA, Harrison, 
N. J. The 12AQ5 is a beam-power 
amplifier of the 7-pin miniature 
type intended primarily for use in 
the output amplifier of automobile 
radio receivers operating from a 
12-v storage battery. The applica- 
tion of directed electron beam prin- 
ciples in its design makes it capable 
of producing relatively high-power 
output with high sensitivity. For 
example, a single 12AQ5 operated 
with a plate and screen voltage of 
250 v can deliver a maximum-signal 
power output of 4.5 w with a peak 
driving voltage of only about 12 v. 
These features, together with the 
relatively low plate-current drain, 
make the 12AQ5 especially suitable 
for use in the output stage of auto- 
mobile receivers. 


BRAZING POWDER 
melts at about 3,450 F 


AMERICAN ELECTRO METAL Corp., 
Yonkers, N. Y., has developed Mo- 
Molyb- 
parts. Mo- 


Braze for the brazing of 


denum and. tungsten 
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PRECISE CONVERSION 
of RECTILINEAR MOTION 
to ELECTRICAL OUTPUT 


with RVT TRANSLATORY POTENTIOMETERS 








APPLICATION FOR RVT 
POTENTIOMETERS INCLUDE 
TESTING and MEASUREMENTS 


Pressures 
Weights 
Liquid Levels 


The exacting standard of performance 
that TIC has made famous in precision 
rotary potentiometers has been applied 
to the field of straight-line or recti- 
lineal shaft motion potentiometers. A 


@ Excursion 
@ Expansion 
@ Acceleration 


ANALYSIS 


Derivation of components of com 
plex motions in multiple coordi 
nates, in electrical terms 


guided centerless ground stainless steel 
shaft is free to move longitudinally 
down the axis of a machined aluminum 
housing. The shaft carries up to three 
separate dual 


Generation of electrical functions 


Analog Computation contacts of precious 


MONITORING AND CONTROL metal which slide upon as many pre- 
Detection and correction of motions 
exceeding pre-set limits 

Compensation of aberrated motions 
may be made by choice of poten. 
tiometer windings of the non-linear ; 
ions ple strips and contacts preserve the 


SENSING OF ANY MOTION electrical individuality of each so that 


IN HAZARDOUS AREAS many wiring combinations are possible 


RVT Potentiometers reliably replace 
the human watchman or operator in 
dangerous or injurious environments, 
and safely provide remote indica 
tion, alarm operation, or control 
surveillance 


cision wound resistor strips, giving 


resistance variation proportional to 


the shaft motion. Units having multi- 


for control of sensitivity, resolution 
or electric current function features. 














SPECTIFIECATIONS 


Standard Stroke Lengths: 2!/," 5" 8" 12""* 
Dissipation @ 25 C. 2.5w 5w bw Bw 

£1% of total res. for 2!" and over. 
**Under 2'/2": + 25% to + 5%, of total res. 
100 ohms/in. to 25,000 ohms/in. 


Resistance Tolerance: * 5%, 


Independent Linearity: ** 
Resistance Range: 


Overtravel: Coin silver end tabs — no change in resistance in overtravel regions 
Ambient Temp. Range: "55° to + 80°C. 
Temperature Coefficient of Resistance Wire: .00002/°C. 

Life: 1,000,000 traverses over resistance element @ speed of |''/sec. or less. 

Resistance Winding: Up to three independent linear or non-linear windings may be 
included in one unit. 

Housing: Sturdy machined aluminum with corrosion resistant anodize finish. Threaded 
bushing provides simple mounting. Terminals to all elements accessible at rear of 
housing. Housing has 1'/4"x1'/4" cross sectional area, length determined by stroke. 

*Non standard stroke lengths '/)"' to 12'' available 
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IRIMPOT 


Trade Mark 


An adjustable... 
Sub-miniature potentiometer 
for precise circuit trimming 


Bourns TRIMPOT is a wire- 
wound potentiometer designed 
for miniaturized equipment. 
Adjustments of the 25 turn slotted 
shaft are made with a screw driver. 


Accurate electrical settings in 
increments of % to ¥2 % are easily 
controlled and are securely retained 
without the use of lock-nuts. 


Vibration of 15G at 10-2000 cps 
or a sustained acceleration of 100G 
does not interfere with the dependable 
performance of the TRIMPOT. 


TRIMPOT s can be installed individually or 
in stacked assemblies with two mounting 
screws through the eyelets in the body. 


Bourns designs and manufactures Linear 
Motion, Gage Pressure, Differential Pressure, 
Altitude and Acceleration Potentiometers. 


QURNS LABORATORIES 
6135 Magnolia Ave., Riverside, California 
Technical Bulletin on request, Dept. 12 
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NEW PRODUCTS (continued) 
Braze melts at a temperature of 
about 3,450 F and forms a continu- 
ous and very strong braze upon 
solidifying. The brazed joint is 
formed quite rapidly, usually with- 
out oxidation of the part. Mo-Braze 
will not volatilize to any detectable 
extent at useful temperatures, 
whether in hydrogen or high vac- 
uum, Tests for 1,000 hr and more in 
10° mm mercury vacuum did not 
indicate any poisoning of the 
vacuum, 


FREQUENCY CHANGERS 
are hermetically sealed 


D&R, Ltp., 402 E. Gutierrez St., 
Santa Barbara, Calif., is producing 
power frequency multipliers that 
change the frequency of line power 
without the use of rectifiers. Units 
are hermetically sealed and operate 
directly from a 400-cycle, 3-phase 
power line, delivering 2,000-cycles 
single-phase output at a conversion 
efficiency of approximately 75 per- 
cent. Model F-10 illustrated de- 
livers 5 watts at 2,000 cycles with 
good regulation and with a har- 
monic content less than 7 percent. 


CRYSTAL DETECTOR 
features sensitive readout 


SIERRA ELECTRONIC Corp., 1050 
Brittan Ave., San Carlos 2, Calif. 
Model 148 crystal detector makes 
available sensitive readout from 
vhf-uhf directional couplers. Typi- 
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NEW PRODUCTS (continued) 
cal sensitivity realizable with the 
instrument when used with a 
50-ua, 1,140-ohm meter is at least 
50 ua of rectified d-c output for an 
r-f input of 140 mv rms. It is de- 
signed for use with 50-ohm trans- 
mission lines operating at fre- 
quencies from 30 to 1,500 me. The 
instrument includes a 1N21B crys- 
tal and a built-in low-pass output 
filter. 


DEMONSTRATOR 


for instruction in vtvm’s 


ELECTRONIC INSTRUMENT Co., INC., 
84 Withers St., Brooklyn 11, N. Y., 
has available a dynamic demon- 
strator which is a special giant 
replica of the model 221 vtvm. Its 
actual size is 14} x 23 x 34 in. It 
features movable function and 
range switches, and a settable dial 
pointer . thus enabling the in- 
structor to explain easily and 
graphically to a large group how 
readings are taken with the instru- 
ment, and to test students on same. 


SHIFT REGISTER 
is space-saving unit 
2AYTHEON MFG. Co., 148 California 
St., Newton 58, Mass. This single- 
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eee SUFpass 


) MIL-R-93A specs! 


from every angle... 


the TOUGHEST CONDITIONS 


“require REON RESISTORS 


Production line ruggedness 
with hair-line accuracy! 


You can be sure once it’s mounted 
.. it stands up for good! 


One of the largest sample 
departments in the country! 
Prompt delivery of samples to your 

needs in approx. two weeks. Pro- 
duction quantities in four weeks. 


High standards of quality! 


Whether for Commercial or 
for Government equipment, 
Reon Resistors are manu- 
factured to the same rigid 
specifications. 


WRITE... for complete specifications on the 
Reon Resistor MIL-R-93A series and for in- 
formation on other standard commercial and 
special types. Request our application sheet. 


MIL-R-93A Series 


RBIS, RBI6, RBI7, RBIS, REID 
Wattage Ratings: 

MIL: %4 to 1 watt 

COM: % to 2 watts 
Tolerance: 

MIL: 1% to.1% 

COM: 1% to .02% 
Resistance Range: 

MIL: 1 ohm to 4 meg. 

COM: 1 ohm to 10 meg, 





\ 


Miniature 











Subminiature 


Some REON types 











Encapsulated 
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\ / “MICROSCOPIC-PRECISION” 
actually defines the minute ac- 

S ipeedisteaid : curacy of dials by U. S. Radi- 
8520 POUNDS um (instrument, clock, or 


—? watch), for “microscopic” 
checks and painstaking inspec- 
tions in every step of produc- 

a! FUEL tion assure the highest ae “ aude 

x 100¢ humanly or mechanically possible. 
0 Regardless of size of the order, we take 
» / the same pains to assure a finished product 
in strict accordance with prints and speci- 
fications. You are welcome to avail your- 
self of our engineering and designing ex- 
perience toward the end that your product 
may be both functionally satisfactory and 
less costly in production. 


where FUNCTIONAL DESIGN 
é4 IMPORTANT 
AS IN INSTRUMENT PANELS 


Special equipment and specialized personnel, plus our 
rigid controls, constant checking and inspection guar- 
antee the fine finished product your order merits. 
Whether flat or curved. we can produce your panels 
edge-lighted, and either luminous or non-luminous en 
graved, etched, screened or lithographed, with the 
ultimate in uniformity and legibility. 


where APPEARANCE AND ECONOMY 
are IMPORTANT — AS IN NAMEPLATES 


The same engineering skill and same plant facilities are yours 
for the production of nameplates. For years we have been 
the major source of supply for many industries and our repu- 
tation has been built on attention to detail, prompt deliveries, 
and the economy effected for our customers. 


/ 


FOR COMPLETE INFORMATION on items of interest to you, address — 
United States Radium Corporation, 535 Pearl St., New York 7, N. Y. 
attention Dept. F.2 

= 


oo" 
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NEW PRODUCTS continued 


stage 100-ke magnetic shift regis- 


ter is an extremely compact unit 
designed, miniaturized and pack- 

for space saving, reliability 
and ease of installation. All long- 
life components are sealed in a 
plastic case except the diode which 
is readily removable. It runs at a 
power level less than 4 w per stage 
at maximum frequency of 100 ke. 
It has a 16-v output with one-zero 
ratio of 5 to 1. Minimum load im- 
pedance is 7,500 ohms. Wide mar- 
yins of operation provide excep- 


tional circuit stability. 


TINY PREAMPLIFIER 
features plug-in design 


LANGEVIN Mra. Corp., 37 W. 65th 
St., New York 23, N. Y. Model 5116 
is a miniature plug-in two-stage, 
low-noise preamplifier or booster 
amplifier. It is ideal for installation 
in consoles and equipment racks. A 
new catalog now available from the 
company discusses amplifiers, 
power supplies and transformers 
for radio and tv broadcast, record- 
ing studios and sound systems. 


SOLDERING UNIT 
adaptable for a-m connectors 


VEMALINE Propucts Co., P.O. Box 
222, Hawthorne, N. J. Model J-5 
Glo-Point soldering unit, with ad- 
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NEW PRODUCTS (continued 


justable heat control, is very adapt- 
able for soldering a-m connectors, 
terminals, subassemblies, butt sol- 
dering and terminal boards. Tim- 
ing attachments and ground plates 
are also available for the unit. Bind- 
ing posts for the use of the H-1 or 
H-2 electrode holders can be used to 
make the unit more practical. A 
single-page bulletin illustrates and 
describes this unit as well as the 
mode] J-4, and also gives a complete 
price listing. 


SELENIUM RECTIFIER 

is plug-in type 

CINCH MFc. Co., Chicago, Ill. This 
recent development in the selenium 
rectifier field facilitates field re- 
placement of selenium rectifiers, 
particularly the types commonly 
used in radio and tv receivers. The 
rectifier lugs are polarized for 
proper circuit connection and are 
so designed that vibration or shock 
will not cause the rectifiers to fall 
out of the socket. It is possible to 
mount the plug-in rectifier in a con- 
ventional manner and solder to the 
lugs. 


COLOR TV COMPONENTS 
for lab and prototype use 


CREST LABORATORIES, INC., Rock- 
away Beach, N. Y., has introduced 
a line of variable inductances suit- 
able for use with the latest color-tv 
circuitry, as shown in the NTSC 
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DEPENDABLE CALIBRATION DEMANDS THAT YOU USE A er (contioved) 


LAB METER CALIBRATOR published schematics. These vari- 
able inductances are designed for 


both laboratory and prototype us- 


THE QUALITY STANDARD DC REFERENCE! age. Additional information will be 


furnished upon request. 


) FAST, ACCURATE, 
“@°@ oe SIMPLE 

@ METER CALIBRATION 
~~ cs PLUS 


=" RUGGED RELIABILITY 


This compact unit produces an absolutely calibrated DC voltage, 
independent of input line voltage and output load variations... 
does it faster, easier, better! Just select the voltage, set the Kay 
Lab Meter Calibrator, and start calibrating ... you get instant, 
precise results...notime wasted because no checking required! 
Kay Lab's unique circuit continually compares the output voltage 
against the internal standard cell and thus ensures absolute cal- 
ibration and stability with reference to the standard cell. 


D-C BRIDGE 


is a general-pur i 
KAY-LAB METER CALIBRATOR SPECIFICATIONS general-purpose unit 
INDISPENSABLE MODELS 308-1 M308-1Z MIOA-10 MI00A-20 ALLEGANY INSTRUMENT Co., 1,000 
in calibration, inspec- Voltage Range 1-300V. —*'1-300V.—«s«0-100V.—S—«é0-1000 Oldtown Rd., Cumberland, Md. The 
tion and production of CurrentMaximum 10 ma. 10 ma. 100 ma. 200 ma. 2 -0 ; > wes rai 
os gored Se aadines alka’ model B-1 d-c bridge as designed 
Current Range 0-100 ma. 0/.1/1./10/100 as a general-purpose unit for wire 
ma. - 4 ranges strain gages and transducers. Bal- 


Voltage Maximum 100V 1000V > 
VERSATILE lngeent Coterotion) ance is effected by a 10-turn poten- 


a necessary part of all Voltage Adjust 1V. Steps 1V. Steps 0.1V Steps 0.1V$ : : : 
¢ , ‘ R ps 0, teps ¢ ¢ ¢ 
ited ditieahiains. eens Coloma tiometer for all gage resistances in 


computer organiza- Pot. Pot. , the range of 60 to 2,000 ohms. In- 
: . Cc t Adjust .1 ma. St .01/.1/1./10 P 
tons, ppapening Eines ee a me Mictoomp Stops put is for 1, 2 and 4-arm gages and 


Tolerance 0.1% 0.02% 05% transducers. 
Long Time Stability 01% O1% 01% 01% 


Price $395.00 $550.00 $1190.00 $1950.00 





and wherever accurate 
meter calibrationis 
imperative. 








These competent, well-informed representatives are in your area. Write, wire, or contact 
them personally for FREE, complete details. 
West Toronto, Canada Seattle 99, Washington Bogota, New Jersey 


Atlas Radio Corp Ron Merritt Company RMC Associates 
WA-4761 GArfield 6644 Diamond 2-5343 


High Point, North Carolina Los Angeles 46, California Upper Darby, Pennsylvania 
Bivins and Caldwell Neely Enterprises 1. E. Robinson Company 
High Point 3672 WeEbster 3-9201 Flanders 2-6243 


Chicago 40, Illinois San Francisco 18, California Asbury Park, New Jersey 
Alfred Crossley & Assoc Neely Enterprises |. E. Robinson Company 
UPtown 86-1141 WAlInut 12361 ALlenhurst 3-2404 


Export Agent Albuquerque, New Mexico Syracuse 2, New York 
Sylvan Ginsbury Neely Enterprises Rube Ryerson 
PEnnsylvania 6-8329 Albuquerque 55586 SYracuse 76-8344 


St. Lovis 30, Missouri Phoenix, Arizona Waltham 54, Mass. 
Harris-Hanson Neely Enterprises Yewell Associates 
SWeetbriar 5584 Alpine 4-731} WAltham 5-7420 


Kansas City 10, Missouri Sacramento, California Bridgeport, Conn 
Harris-Hanson Neely Enterprises Yewell Associates 
Hiland 6744 Glibert 28901 Detroit 35, Michigan 
Washington 9, D.C, San Diego, California S. Sterling & Company 


Horman Associates Neely Enterprises BRoadway 3-2900 

DEcatur 2-8000 ACademy 3-8106 Cleveland 18, Ohic Fae: seal 
Dollas, Texas New York 21, New York S. Sterling & Company 
Eor! Lipscomb RMC Associates 


Elmhurst 5345 TRafalgar 9-2023 ; ROLLER. BEARINGS 
in seven tiny sizes 


LANDIS & Gyr, INC., 45 W. 45th 
PRECISE ELECTRONIC INSTRUMENTS St., New York 36, N. Y., announces 
miniature roller bearings in 3 types 
and 7 sizes from 0.4724 in. to 
Kalbfell Laboratories Inc., 1090 Morena Bivd., San Diego 10, Calif. 1.0236 in. 0.d. Identified as RMB 
types N, NU and NP, they are es- 
pecially suitable for use in all kinds 
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NEW PRODUCTS continued 


of apparatus, machines and motors 
where shafts are subjected to heavy 
radial loads. The roller assembly is 
retained by a snap-ring on the in- 
ner race and a section of the shield 
at the outer race. This eliminates 
necessity of a lip on either raceway 
and permits production of a per- 
fectly cylindrical race, and a super- 
fine finish on the latter’s rolling 
surface. In type NP (illustrated) 
the outer and inner races are per- 
manently assembled. This bearing 
permits location of the shaft axi- 
ally, provided the axial stresses are 
slight. 





MOBILE RECEIVER 
for use with converters 


S & W ELECTRONICS, 3418 W. Pico 
Blvd., Los Angeles 19, Calif. The 
Mobile-Ceiver is a compact fixed- 
tuned receiver designed for use 
with mobile converters. When used 
with a converter it becomes a dou- 
ble-conversion superhet, It has var- 
iable selectivity of 5, 10 or 16 ke. 
The stable oscillator can be ad- 
justed for any input frequency be- 
tween 1,400 and 1,600 ke. No crys- 
tal is required, thus the frequency 
may be shifted when necessary to 
avoid troublesome beats with local 
broadcast stations with resultant 
heterodynes. 


NOISE GENERATOR 
for test and studies 


STATISTICAL INSTRUMENT Co., P.O. 


Box 552, Church St. Station, New 
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EACH CORE SHOWN BELOW IS PHOTOGRAPHED 
THREE TIMES ACTUAL SIZE TO SHOW DETAIL 


Va inch Va inch 
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We make powdered iron cores 
for all miniature applications 


Our design engineers have an impressive 
record of success in developing new minia- 
ture types of cores for highly specialized 
applications, and are ready to take on your 
toughest problem jobs. Our engineering 
consultant service is yours without cost. 


Pyroferrie works to closest electrical and 
mechanical tolerances, on newly-devel- 
oped pilot models and quantity produc- 
tion runs. You are assured of uniformity, 
strict quality control and rigid conformity 


to specifications. 


Pyroferric makes iron cores in a complete size range from the smallest 


to the largest, for all applications. M. P. A. data sheets and tables give 


complete information including recommended sizes and tolerances as 


am, as a cross-reference index of manufacturers’ material designations. 
; 


Py, ROFERRIC....._.... 


PYROFERRIC BLDG. 


BRONX BOULEVARD 
at 216th St., N.Y.C. 67 


Please send me M.P.A. data sheets and tables No. 305. 


W rite on your let- i 
terhead for latest 


Catalog No. 23F Fram. 


Appress 


_— Tite 


Crry 
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The inevitable process of “sepa- 
rating the men from the boys” 
is still going on in the compara- 
tively new electronics industry. 
Yet Volkert has already estab- 
lished itself as the leading in- 
dependent supplier of stamped 
components for miniature tube 
sockets, and other precision 
stampings. 

Volkert was the first to pro- 
duce shield bases for sockets on 
a progressive die in a one-press 
setup. Through Volkert’s creative 
die engineering, a cost-saving 
method was initiated to stamp 
the tiny contacts two at a time. 
And now Volkert turns out over 


For design...tooling... production and 


assembly of precision stampings 


in miniatures 


one hundred million contacts 
every year. 

Add to these achievements 
Volkert’s modern production fa- 
cilities, its ability to work with 
all types of specialty metals, and 
its emphasis on precision plus 
automaticity—and you have the 
reasons why Volkert is your best 
source for all precision stamp- 
ings at low cost. 

Volkert’s outstanding facilities 
for design engineering, tooling, 
production, assembly and inspec- 
tion—all combined under a 
single roof-—are described in a 
16-page booklet, “3-Way Facil- 
ities for Precision Stampings.” 
Write for your copy. 


John Volkert Metal Stampings, Inc. 
222-34 96th Avenue 


4... 2 
Queens Village 8, S/ 


L. 1, N.Y. 


olkert 
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NEW PRODUCTS continued) 
York 8, N. Y. Model RUG-1-10 low- 
frequency noise generator makes 
available for simulation studies and 
test purposes a random voltage 
source of controlled frequency spec- 
trum and probability distribution. 
Examples of its use are: a study of 
random air-load effects in airframe 
design, noise problems in missile 
guidance, study of the statistical 
properties of ground electromag- 
netic reflection, and low-frequency 
phenomena including chemical and 
thermal processes and certain bio- 
electrical effects. Frequency cover- 
age is from 0 to 10 cps in three 
steps for the Guassian, Rayleigh 
and uniform distributions. The 
unit will deliver approximately 5 
v rms at the wide bandwidth and 
1 v at the narrow setting and is 
continuously variable to 0.1 v_ ac- 


curacy. 


Hi ‘ae 


HEAVY-DUTY RELAY 
for control applications 


LEACH RELAY Co., 5915 Avalon 
Blvd., Los Angeles 3, Calif. Part 
No. 9191 heavy-duty relay is de- 
signed for electrical and electronic 
commercial and industrial control 
applications. This compact, light- 
weight, rugged relay is capable of 
handling heavy contact loads with 
low coil-power requirements. Its 
double-break contacts provide a 
large gap to extinguish the arcing 
associated with heavy loads. In- 
sulation and spacing meet UL re- 
quirements for industrial control 
equipment. Contact life exceeds re- 
quirements for UL temperature in- 
dicating and regulating equipment. 
Multipie mounting holes in the 
bracket allow the relay to be 
mounted from above or below 
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NEW PRODUCTS 


(continued) 


mounting surface as required. Con- 
tacts are spst—normally open, dou- 
ble break. 


D-C POWER SUPPLY 
occupies small space 


ALLIED ENGINEERING Div., ALLIED 
INTERNATIONAL INC., Connecticut 
& Richards Aves., South Norwalk, 
Conn. Model 302 power’ supply 
furnishes precise regulation with 
low ripple and minimum magnetic 
radiation. Designed to conserve 
bench space, its dimensions are 8 in. 
x 5 in. x 54 in. Two outputs are 
available: (1) From 150 to 350 v at 
0 to 80 ma, with either positive or 
negative grounded to chassis. Regu- 
lation is more than +0.05 percent 
against line and load variations 
within specifications. (2) From 0 
to 150 v at 0 to 5 ma, with positive 
internally connected to the negative 
of output No. 1. Regulation is bet- 
ter than +1.0 percent against line 
variations only. Ripple is less than 
3 mv. Ambient temperature range 
is 0 to 40 C, 


SHORT-SLOT HYBRID 
for radar applications 


AIRTRON, INC., Linden, N. J., have 
available a complete series of fabri- 
cated short-slot hybrids for modern 
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\Winchester lS lectronics 


SERIES “K” 


KISS 
15-CONTACT 
RECEPTACLE 


Other Series “‘K’’ Receptacles, 
similar to the K15, are available 


with 6, 10, 18 and 22 contact positions. 


SPECIAL FEATURES: 


POLARIZING pin permits engagement 
in correct position only. NOTE: 
Polarizing pin may be substituted for 
any contact by indicating “dash / letter” 
of that position to basic code number 
fmm ng .. KI5S-E 15-position §re- 
ceptacle contains 14 contacts (solder 
cup type) and one polarizing pin in 
position “E”. 


WIPING ACTION of contacts insures 
positive contact at all times 


MOLDED MELAMINE bodies, mineral 
filled, are fungus-proof and provide 
mechanical strength as well as high 
arc and dielectric resistance. One- 
piece molded contsruction eliminates 
moisture and dust pockets. 


CONTACTS are spring temper phos- 
phor bronze, gold plated over silver 
plating, for low contact resistance 
and prevention of corrosion. 


Winchester Products and Winchester 
Designs are Available Only 
From Winchester Electronics, Inc. 


2-CONTACT 
RECEPTACLE 


3-CONTACT 
RECEPTACLE 


am &.. 


Use the K2 and K3 individually 
... or together... 
or in multiples to suit your 
particular requirements. 


All Illustrations 


Actual Size 


SOLDER CUP or WIRE-WRAP 
TERMINAL CONTACTS...For 


attaching #20 A.W.G. wires 


Receptacles are available either with 
contacts having cups for soldering, 
or with contacts with plain terminals 
for wrapping lead-off wires. Add “S” 
to basic code number for solder cups 
(as K15S); add “W” to basic code 
number for wire-wrap contacts (as 
K15W). 


TUBULAR TERMINAL CONTACTS also 
available ... for riveting receptacle 
to printed circuit card. Add “T” to 
basic code number (as K15T). 


Write or phone our Sales Department 
for full information .. . or cdvise your 
special requirements. 


Winchester 
lS lectronics 


nw .€: 8.8 9? .6@ © at: a2 


GLENBROOK, CONN., U.S.A. 


West Coast Branch: 1729 WILSHIRE BOULEVARD, SANT? MONICA, CALIFORNIA 





get good reception 


X SERIES 


eh aie aia) 


XKW-B1 SERIES 


K SERIES 


— 


TELEPHONE RECORDER 


WRITE FOR 
PRICE FOLDER fe Vi 
CPL-6 eS 
TELEVISION 


The high quality audio connectors shown 
above are available from all Cannon Fran- 
chised Distributors. In their great variety of 
sizes, snapes and contact arrangements there M1 SERIES 
is no problem or technical requirement in the 
radio, sound, TV or related fields that cannot 
be met. Cannon plugs are standard on leading 
makes of audio equipment and microphones. 


CANNON ELECTRIC 


Since 1915 pom 


Crectarc 


Factories in Los Angeles, Toronto, New Haven, Benton Harbor. Repre- 
sentatives in principal cities. Address inquiries to Cannon Electric 
Company, Dpt, 420, P.O. Box 75, Lincoln Heights Station, Los Angeles 
31, California, 
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NEW PRODUCTS (continued) 


radar applications. Their applica- 
tion in connection with mixers, 
power splitters, directional coup- 
lers, phase shifters and duplexers 
make for compact mechanical lay- 
out and simplicity. These compo- 
nents, with miniaturized dual-con- 
tact flanges, are adaptations of the 
proposed RETMA contact-flange 
types designed for unpressu: «zed 
service. Without sacrificing elec- 
trical performance, these flanges 
make it possible to adapt any ar- 
rangement of components. Adapt- 
ers and accessories are available for 
use with these short-slot hybrids. 
Engineering Report RR585 may be 
obtained upon request. 


| 
j 





FREQUENCY METERS 
cover from 10 to 2,000 mc 


LAVOIEK LABORATORIES, INC., Mor- 
ganville, N. J., has introduced three 
new precision frequency meters 
accurate to 0.001 percent, which 
cover ranges from 10 to 2,000 me. 
Model LA-5 provides frequency 
measurements at 10 to 100 mc; 
model LA-6, at 100 to 500 me and 
model LA-61 at 500 to 2,000 mc. 
All units are extremely rugged and 
compact, being only two cu ft in 
volume. Each operates under both 
field and laboratory conditions. 


COIL CORE 
for printed circuitry 


HENRY L. CROWLEY & Co., INC., 
One Central Ave., West Orange, 
N. J., has announced a new h-f 
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NEW PRODUCTS continued) 


powdered iron core designed for 
use with printed circuits. It lends 
itself to the dip-soldering process 
used in many radio and tv re- 
ceivers, as well as component 
printed circuits. The core consists 
of an upper section of powdered 
iron available in any of the many 
types suitable for practically any 
frequency application. Bonded to 
the iron core and of the same di- 
ameter is a phenolic insulator base. 
Four wire leads, imbedded in 
the phenolic section serve as leads 
for the two coil windings and al- 
low quick and easy mounting of 
the unit when used on a phenolic 
base in printed wiring. 








aie 


VIBRATION METER 
for critical testing 


CONSOLIDATED IXNGINEERING CORP., 
300 N. Sierra Madre Villa, Pasa- 
dena 8, Calif. Type 1-117 vibration 
meter may be used for on-the-spot 
field tests, trouble shooting, in the 
laboratory, or as a go-no-go gage 
for production quality-control test- 
ing. The meter weighs only 25 lb 
with three accessory filters installed 
and can be used wherever standard 
115-v, 50, 60 or 400-cycle power is 
available. Suitably matched self- 
generating pickups are the only ex- 
ternal items required for its opera- 
tion, Dimensions are &} in. high, 
104 in. wide and 94 in. deep. Where 
unwanted low-frequency sisrnals in- 
terfere with the desired frequency, 
three accessory high-pass filters 
may be used to cut off sharply at 
30, 70 or 110 eps. These filters plug 
into the case and add nothing to its 
external dimensions. Measured 
values of both linear and torsional 
velocity of motion and peak-to-peak 
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“EXTRAS” ARE STANDARD — 
WITH BOWSER 


Bowser test chambers have the engineered “extras” as standard 
equipment. Bowser engineers have designed their units with your 
needs in mind. 


Consider, for example, lights in the Bowser high altitude chamber 
shown above. They are swivel type for convenient operation . . . 
vapor proof and recessed in stainless steel to permit full utilization 
of test area. 


Performance characteristics of this Bowser chamber include: 
Temperature range from —100°F to 185°F. 
Altitude simulation up to 85,000 feet. 
Evacuation rate of 5000 F.P.M. 


With outside dimensions of 13' 2" wide’ x 
11’ 2" high x 16° 6" long, this standard 
model chamber has an interior working 
area of 10° x 10’ x 8° high. Door is 5' wide 
x 8' high, its window 30" x 30", and wall 
window 36" x 36". 


Whatever your needs in environmental test 
chamber equipment . . . high altitude, hu- 
midity, sand and dust, ex losion, non- 
magnetic, etc... . check with Bowser, the 
pioneer. 


.( SOWSER TECHNILAL REFRIGERATION 


DIVISION BOWSER INC TERRYVILLE CONNECTICUT 
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NEW PRODUCTS (continued) 


displacement are indicated on a 


T i M E direct-reading scale. 


CONTROLLED 
ror QUALITY 


TINY TRANSFORMERS 


measure '2 in. x 7/16 in. 


THE WHEELER INSULATED WIRE 
Co., INc., Waterbury, Conn., has 
produced an entirely new series of 
extremely compact demi-miniature 
transformers. The units are de- 
signed to meet requirements for 
transistor audio uses and the in- 
creasing need for extreme compact- 
ness in printed-circuit systems for 
control, guided missile and similar 


CRAMER PERCENTAGE TIMERS CONTROL OVEN | applications. Assembly is based on 
TEMPERATURES FOR EXACTING FINISHES | nickel alloy laminated cores, with 


fine wire coils wound on molded 
nylon bobbins. Special techniques 
are employed in terminating wind- 
ings to insure maximum protection 





Cramer Percentage Timers shown above These Cramer Percentage Timers auto 
take the guess work out of finishing in matically control ‘‘on time” for the 
the especially designed furnaces at the infra-red strip heaters in the entry and | 
Industrial Finishing Company, Hartford, exit ends of the furnace. By pulsating | to leads. Transformers are var- 
Connecticut the heaters on a definite time cycle, nish-treated with 3-in. color-coded 
the exacting temperature control leads. They can be supplied in 


hese 7 > he . : : 
rhaee Loman tere Gere Ss te desired is automatically achieved. 


flexibility and dependability necessary metal shells, hermetically sealed, 

to maintain uniform heat at exacting Cramer fully adjustable Percentage and with No, 22 tinned leads 

temperatures, without variation or Timers are available for panel, surface, 

interruption, required for today’s or portable mounting in a number of 

attractive and durable paint finishes’ standard NEMA enclosures, with time 
. says Mr. Fred Hillier, President. ranges from 15 seconds to 24 hours 


soldered to header terminals, to 





facilitate printed circuit assem- 
blies. 


lf you have a problem where time is a factor 
in control or operation, the R.W. Cramer 
Company can help you. Write for complete 


information 


The easily adjustable PE Timer, at left, repeats 


its cycle continuously with accuracy within 1% 


MARKING MACHINES 
are fully automatic 


? Popper & SONs, INC., 300 Fourtk 
ll the R. W. CRAMER CO., INC. ns — 


SPECIALISTS IN TIME CONTROL 


Ave., New York, N. Y., now offer 
‘Tans the latest addition to their line of 


DEVICES a 
V BOX 3, CENTERBROOK, CONNECTICUT Rejafix marking machines—a new, 
fully automatic machine that prints 
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NEW PRODUCTS (continued) 
color bands around resistors, fuses 
and similar components in up to 8 
colors, at a production rate of up to 
9,000 pieces per hr, depending on 
the size and shape of the article. 
One of the color bands can be re- 
placed by printing matter such as 


letters, numerals and trademarks. 





TRANSFORMER TESTER 
detects shorted turns 

Rapio City Propucts Co., 152 W. 
25th St., New York, N. Y. Model 
123 Flybacker is a new instrument 
for testing the condition of flyback 
transformers and yokes in the hori- 
zontal-output circuit of tv receiv- 
ers. It detects shorted turns and 
shows up short-circuited windings. 
A large clear front meter indicates 
on a good-bad scale conditions 
which could not be detected through 
an ohmmeter continuity test. 


AUTOMATIC EVALUATOR 
is easy-to-use accessory 


BRUSH ELECTRONICS Co., 3405 Per- 
kins Ave., Cleveland 14, Ohio. Model 
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~ IMPROVED 
HUNDREDS 








If you would like more informa- 
tion, after reading this brief sum- 
mary of the characteristics and 
widespread use of this versatile 
Remote Control, just ask us to 
send you our IDEA FILE with com- 
plete Application Data. 

Tru-Lay Push-Pull Controls pro- 
vide POSITIVE REMOTE-ACTION 


)PERATION OF LITERALLY 
MECHANICAL PRODUCTS 
HAS BEEN EFFECTED WITH ACCO TRU-LAY 
~ FLEXIBLE PSA-RNA. CONTROLS 


over long or short distances... 
with fixed or movable anchorages 
... for light loads or loads up to 
1,000 lbs., and these units are fre- 
quently and successfully used in 
conjunction with Electrical, Hy- 
draulic and Air Controls. 








Flexibility makes it possible to snake around obstructions . 
. reduces the number of working parts... 


fies installation. . 


to give you 


. . simpli- 


... rather than this 


cee" this simple and complex (and expen- ’ 
A effective assembly sive) series of linkages 


POSITIVE 
REMOTE- 
ACTION 


and 


FLEXIBILITY 


together with Pre- 

cision and Long 

Life, explain why 

TRU-LAY- PUSH- 

PULLS serve design- 

ers and users 

equally well in im- 

proving machine operations, 
whether the application is on such 
severe service jobs as Bulldozers, 
Power Shovels and Steel Mill 
Machinery, or on such light duty 
work as Photographic Equipment, 
X-Ray or Business Machines. 


Immunity to Vibration makes 
these TRU-LAY PUSH-PULLS ideal 
as Remote Controls on shakers 
and other vibratory products. 


Complete Protection Against Dirt 
and Moisture is a big factor in the 
use of this unit on machinery in 
Coal Mines, Cement and Steel 
Mills, Oil Fields and in many other 
industries. 


Corrosion-Resistance of the unit, 
plated or with Stainless Steel con- 
struction as required by the use, 
has led to many applications in 
the Marine Field . . . salt water or 
fresh. Supplied with a rubber 
cover the unit operates effect*vely 


even when conduit is COMPLETELY 
IMMERSED. 


Lubrication of the inner working 
member is taken care of for life. 


Temperatures as low as —70° F. 
will not hinder the proper opera- 
tion of this unit, and it is thorough- 
ly effective even in the extreme 
high temperatures encountered on 
Jet Engine, Furnace Door and 
Glass Furnace Damper control ap- 
plications. 

It is more than likely that you 
will find acco TRU-LAY Flexible 
PUSH-PULL CONTROLS doing a good 
job on some or many of the prod- 
ucts used in your own business... 
on your drinking fountains, busi- 
ness machines, factory lift trucks 
(gas or electric) to control tilt and 
lift, or in your power or heating 
plant, perhaps controlling the 
pitch of blades on a big exhaust 
tan. The full list of applications is 
simply tremendous. 





Send for this This IDEA FILE will answer most of the ques- 
IDEA tions you inay have in mind as to how you 
might make additional applications of this 
FILE versatile and dependable tool. Write for a 
copy, without obligation. 


AUTOMOTIVE and AIRCRAFT DIVISION 
AMERICAN CHAIN & CABLE 


601 Stephenson Bidg., Detroit 2 





2216 South Garfield Ave., Los Angeles 22 + Bridgeport 2, Conn. 
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STAND-OFF 
INSULATORS 


@ Dependable mechanical and electri- 
cal performance—and trim good looks 
characterize these standoff insulators, 
of which Lapp is a major supplier to 
the radio, television and electronics 
industry. Included in this illustration 
are representative units of catalog 
items—usually available from stock 
and certain examples of special stand- 
offs. Hundreds of types have been pro- 
duced for support of equipment and 
bus runs. Lapp engineering and pro- 
duction facilities are eminently suited 
to design and manufacture of units to 
almost any performance specification, 
Write for Bulletin 301 with complete 
description and specification data. 
Lapp Insulator Co., Inc., Radio Spe- 
cialties Division, 110 Summer St., Le 


Roy, N. Y. 
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NEW PRODUCTS 


BL-814 automatic evaluator is a 
direct-reading accessory for use 
with the company’s uniformity ana- 
lyzer, an instrument that accurately 
measures and permanently records 
on paper the variations in weight 
per unit length of yarn, roving and 
sliver. It is a portable, easy-to-read 
device that indicates the same aver- 
age peak-to-peak readings that 
otherwise would be obtained from 
chart calculations. This accessory 
enables an operator to obtain com- 
plete nonuniformity data from a 
1,000-ft sample of yarn in 3) min- 
utes and practically eliminates the 
need for time-consuming chart cal- 
culations. 


DATA CONVERTER 


for automatic industry use 


J. B. REA Co., 1722 Cloverfield 
Blvd., Santa Monica, Calif., has an- 
nounced an automatic high-speed, 
analog-to-digital converter for in- 
dustrial firms and governmental 
agencies with instrument data 
handling problems. Built for con- 
tinuous duty, it requires 115 v, 
60 cycle, single-phase power. The 
Reacon operates with inputs di- 
rectly from strain gages, thermo- 
couples, resistance thermometers, 
and other devices producing low- 
level d-c voltages. A digital output 
count proportional to the input 
voltage is recorded on either a mag- 
netic drum memory, a storage-type 
magnetic tape recorder, or on other 
recording media, depending on the 
application. The digital output can 
be recorded on magnetic tape at the 
rate of 8,000 pieces of information 
per sec from a continuous channel 
or at the rate of 640 pieces of in- 
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NEW PRODUCTS (continued 


formation per see from a number 
of pickups being sampled in se- 
quence, Information can be taken 
at intervals selected manually or at 
preselected intervals from an inter- 
valometey 


TRANSISTOR TESTER 
is self-contained unit 


OWEN LABORATORIES, 412 Wood- 
ward Blvd., Pasadena 10, Calif. 
Type 210 transistor test set is a 
complete! self-contained instru 
ment intended for use in the circuit 
laboratory, inspection department, 
and on the production line. It meas 
ures the equivalent circuit para- 
meters of both junction and point- 
contact units over a wide range of 
d-c conditions. No accessory equip- 
ment is necessary, and operation is 
simple and straightforward, The 
unit is designed to be of maximum 
value in the design and develop- 
ment of transistor circuits, giving 
quickly and directly the most useful 
and easily applied information. 


AUDIO AMPLIFIERS 

for monitoring purposes 

BEAM INSTRUMENTS Corp., 350 
Fifth Ave., New York, N. Y., has 
available the new Acoustical QUAD 
II amplifiers for monitoring use 
by broadcast operators. They fea- 
ture 1 to 4 v input for 15-w output, 
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| ron Ghompsons WIN 6 AASV 
MICROWAVE WAVEMETER 


for fast, accurate readings 


HIS SINGLE UNIT is designed to accurately measure the wave- 

- lengthof microwave signalsin one rapid reading. Wavelengths 
from 6 to 60 cms. (500-5000 mcs.) can be measured to an accuracy 
of greater than 1%. 

One setting of the control is all that is necessary to operate this 
wavemeicr. There is no subtracting of readings, no finding two 
peaks, no multiplying by two. You merely maximize the meter 
indication and read the wavelength. 

Designed, developed and manu- 
factured by the Electronics Divi- 
sion of Thomspon Products, this Thompson 
model WINGAA wavemeter has ; 
been engineered for portability. 


It is compact, lightweight, and >} 
equipped with a convenient carry- TO ucts ° C. 
ing handle, priced at only $290, w 

F.O.B. Cleveland. 


ELECTRONICS DIVISION, 2196 CLARKWOOD RD., CLEVELAND 3, OHIO 
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Our Engineering Depart- 
ment will assist you in the 
design and application of 
high quality fine pitch gears, 
worms, etc., without obliga- 
tion. We invite you to submit 
your prints for quotation. 


@ Gears are the motivating force in such units as highly sensi- 
MEMBER OF tive instruments, fishing reels, timers, tuning devices, or gear 
reducers. The smooth operation and often the success of these 


IS units depends on the quality of gears used. 
@ Quality-made gears reflect the ability and experience of their 
maker. In turn, they also reflect the reliability of 
the unit in which they are installed. 


IN GEARS 


1021 PARMELE STREET, ROCKFORD, ILLINOIS 








FOR INDUSTRIAL + 
1¢ APPLICATIONS 


independent surveys show 2 out of 3 engi- 

Ln neers prefer BURGESS BATTERIES over other 

“ industrial dry batteries. There's an important 

for this popularity! BURGESS BATTERIES are 
backed by more yeors of engineering “know-how” 


than any other dry batteries. More and more engi- 
neers are switching to Burgess, exclusively, because | 


they knew what to expect from every BURGESS 
BATTERY they buy...top performance and long 
life. Whatever the application, Burgess is com- 
pletely equipped to meet your exact, dry battery 
requirements. 


Burgess provides its customers with o FREE engi- 
monvol listing the complete line of 
ESS BATTERIES and specifications, Also a 
check sheet to enter new battery specifications. 
Write to Burgess for the name of your focal 
distributor or, if you have o special applico- 

tion, write for the FREE check sheet, 


eres car renies 
ye a BA 
oy FREEPORT, ILLINOIS 
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NEW PRODUCTS continued) 


20 to 20,000 eps inclusive within 
0.2 db; a 14-section output trans- 
former and balanced feedback with 
complete stability; low noise level 
—minus 80 db at 15 w. Total dis- 
tortion with 25-percent tube mis- 
match is less than 0.25 percent. 
Weight is 184 lb. Size is 13 in. 

4} x 63 in. 


Literature 





Unit Amplifier. General Radio 

0., 275 Massachusetts Ave., Cam- 
bridge 39, Mass. Volume 28 No. 6 
of the Experimenter illustrates and 
describes type 1206-B unit ampli- 
fier designed for general laboratory 
use. Complete circuit diagram, 
operating characteristics, uses and 
specifications are given. Also in- 
cluded in the bulletin are an article 
on oscillator considerations and one 
on electrolytic capacitor testing at 
120 cycles. 


Chemo-Carbon Resistors. Arnhold 
Ceramics, Inc., 1 E. 57th St., New 
York 22, N. Y. A single-sheet bul- 
letin illustrates and _ describes 
Stemag Chemo-Carbon subminia- 
ture and miniature resistors. Tab- 
ular information gives dimensions 
and resistance (dependent = on 
rating and tolerance). Included are 
diagrams showing styles, full tech- 
nical data, and a listing of the vari- 
ous types of Chemo-Carbon re- 
sistors available. 


Deposited Carbon Resistors. Arn- 
hold Ceramics, Inc., 1 E. 57th St., 
New York 22, N. Y., is distributing 
a single-page bulletin illustrating 
and describing Radiac high-stabil- 
ty deposited-carbon resistors. The 
resistors discussed are available in 
wattages from 4 to 4 w and come in 
tolerances of +1, +2, +5,+10 and 
+20 percent. All types described 
are provided with a molded insula- 
tion which completely covers the re- 
sistor element and guarantees a 
good protection against mechanical 
damages. 


Test Equipment. Heath Co., Benton 
Harbor, Mich., has published its 
1954 catalog covering a line of elec- 
tronic equipment for testing ampli- 
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NEW PRODUC/S (continued) 


fiers, receivers and amateur radio. 
Fifty-two different instruments 
available in kit form are indexed 
and illustrated. Chief features, de- 
sign information, specifications and 
applications are given. Prices are 
included. 


Microwave Test Equipment. 
NARDA-Nassau Research & De- 
velopment Associates Inc., 66 Main 
St., Mineola, N. Y. An 8-page cata- 
log presents the company’s line of 
microwave test equipment for gen- 
eral laboratory use. Descriptions, 
illustrations and specifications are 
included. A price list covering all 
items is attached to each catalog. 


Molded Boron-Carbon Resistors. 
International Resistance Co., 401 
N. Broad St., Philadelphia 8, Pa. 
Catalog bulletin B-8 deals with 
molded _Boron-carbon resistors 
(type MBC). Comprehensive data 
on characteristics, applications, tol- 
erance, windings, terminations, di- 
mensions, insulation, charts and 
graphs are given. 


UHF TV Transmission-Line 
Equipment. Radio Corp. of Amer- 
ica, Camden 2, N. J. A 28-page 
catalog describes new low-loss coax 
transmission lines and fittings for 
uhf tv broadcasting stations. The 
illustrated booklet (Form B. 767) 
provides important information on 
34 and 6-in. transmission lines, 
fittings and accessories with com- 
plete tables of efficiencies for chan- 
nels 2 to 83, inclusive, for distances 
ranging from 100 to 1,600 ft. In 
addition to complete technical spec- 
ifications, the brochure provides 
important information on layouts 
and installation. 


Magnetic Impulse Counter. Kel- 
logg Switchboard and Supply Co., 
79 W. Monroe St., Chicago 3, IL, 
has issued a 4-page folder illus- 
trating and describing its magnetic 
impulse counter. The countless ap- 
plications of the unit described in- 
clude computer design, industrial 
control, selective signalling, simpli- 
fied circuitry, and vhf radio and 
microphone. 


Curve Follower. Goodyear Air- 
craft Corp., Akron 15, Ohio. A 4- 
page folder discusses the T1 GEDA 
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utchering | 
unnecessary... 


with 
Transicoil 
Servo 


Assemblies 


Buy the components which comprise a servo system from 
several manufacturers, and chances are that you are butcher- 
ing. After you waste time, labor, machinery, and material, 
modifying each component to make it usable, you still have 
to be satisfied with the limited system efficiency provided 


by unmatched units. 


Case histories prove that complete assemblies of Transi- 
coil components not only assure improved system perform- 
ance but actually cost less than the total purchase price of 


the individual components acquired from several sources. 


If you are now purchasing components from several 
manufacturers, a serious talk with Transicoil might well 
pay you dividends in lower costs and better results. But 
if your problem requires only an individual component, 
you can be sure of optimum performance from the Transi- 
coil units you specify. 


RANSIGOIL 


CORPORATION sew Yorn 13, ny. 
(Form (Pr ee : 
GCG NE 

Miniature Motor and Gea Motor, Gene 4 Serv bi Plug tn 


Control Motors Train Assemblies ear plihers Assemblies 
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Ruggedized 
and aged 


“RELIABLE” 


Do you heve an aircraft or industrial 
application that requires wtmost de- 
pendability in increasing or controll 
rnating voltages or powers 

in changing electrical energy from 
one ftreque to another... or in 


generating an alternating voltage? 


If so, specify the Red Bank RETMA 
648 Reliable’ Double Triode. For 
is specially ruggedized to perform 
at top efficiency longer, even under 
operating conditions of severe shock 
and vibration. And, as further assur- 
ance of its extra 


RE TMA 6485 


reliability, each 
is factory-aged with a 
i$-hour run-in under various over- 
load, vibration and shock conditions, 


such as it might meet on the job. 


Whether you need tubes as amplifiers, 
mixers, or oscillators, it will pay you 


to investigate the superior, longer- 


lasting performance qualities of the 


Bendix Red Bank RETMA 63485 


EATONTOWN, N. J. 


West Coast Sales and Service: 117 E. Providencia 


RATINGS * 


in 


PHYSICAL CHARACT 


AVERAGE 


ELECTRICAL CHARACTERIST 


Heater voltage. f 
Heate 
Plate v 


ste 
' 


t 
A 
{ 
Dire 


Plate 
Plate 


Manufacturers of Special- 
Purpose Electron Tuber, 
Inverters, Dynamotors and 
Fractional HP D.C. Mctors 


DIVISION OF 


rhank, Ca 


Export Sales: Bendix International Division, 205 E. 42nd “t., New York 


Canadian Distributor; Aviation Electric ltd., P.O. Box S102, hionire 


Want more information? 


{ 


tise post card on last page 
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NEW PRODUCTS (continued) 


that combines a function generator 
(input unit) and a function plotter 
(output unit) in a single compact 
instrument. A _ radical departure 
from conventional input units, the 
T1 illustrated and described gener- 
ates functions from continuous pen- 
cilled graphs, including curves 
having small step discontinuities, 
into proportional voltages for di- 
rect introduction to differential 
analyzers. Complete specifications 
are given for function 
and function plotter. 


generator 


Power-Line Carrier. Westinghouse 
Electric Corp., Box 2099, Pitts- 
burgh 80, Pa. The complete line of 
power-line carrier equipment (type 
FD) is described in the 
booklet B-5873. 
the equipment 


12-page 
Some features of 
described are im- 
receiver 


proved selectivity, opera- 


tion from station batteries, fila- 
ment-current regulation and acces- 
sibility of assemblies. 


rier for 


Use of car- 
relaying, telemetering, 
supervisory control and voice com- 


munications is discussed. 


R-F Noise Suppression Filters. 
Aerovox Corp., New Bedford, Mass 
High reliability r-f 
sion filters of high current ratings 
and high 


noise suppres- 
attenuation, compactly 
housed in hermetically-sealed metal 
cases are dealt with in the bulletin 
R-F Noise 
Filters.” The bulletin 
filter 


**Aerovox Suppression 
lists 


with 


seven 
types, their 


dimensions and drawings, electri- 


together 


cal factors, attenuation curves and 
approximate weights. 


Uniformity Analyzer. Brush Elec- 
tronics Co, 3405 Perkins Ave., 
Cleveland 14, Ohio. A 4-page folder 
tells how quality control of yarn, 
provided by 
the company’s uniformity analyzer. 
The electronic 


roving and sliver is 
instrument de- 
scribed and illustrated consists of 
an amplifier, measuring heads, a 
cdirect-writing oscillograph, a ma- 
terial drive unit and the necessary 
material handling equipment. 


Photoelectric Relays. General 
Electric Co., Schenectady, N. Y. 
Two 4-page bulletins discuss a line 
of photoelectric relays. Bulletin 
GEA-5920 covers the CR7505-K201 
and K202 types designed for up to 
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NEW PRODUCTS continued 


10 operations per minute tute | Why you get greater stability 


tin GEA-5921 deals with types CR- 
7505-N210 and 211 units meant for e e e 
use at up to 600 operations per min- with Co rnin’ metalliz ed olass 
ute and featuring high sensitivity bw) = 

and high speed. Both bulletins are 

well illustrated contain chief fea- 


tures of the units, accessory infor- | inductances and capacito rs 


mation and application data. 





Inaugurating Color TV. Tele- | 

chrome Inc., 88 Merrick Road, To begin with, specially selected an integral contact with the glass 
Amityville, L. I., N. Y., has pub- glass is used that has excellent tem- forms. The result is a rugged unit 
lished a brochure entitled “Color perature and electrical character- with unusually high electrical and 
TV—How to Inaugurate It With | istics. Then we fire in metal to make thermal stability. 

Minimum Investment.” Included 

are block diagrams and descriptions 

of three packages of NTSC color 

signal generating, testing, analyz- 

ing and monitoring equipment. 


Bimetal Disk Thermostats. Stev- 
ens Mfg. Co., Inc., 69 S. Walnut 
St., Mansfield, Ohio, announces a 


Corning Midget Trimmer Capacitors —have practically zero tempera- 
ture coefficients in the VHF range. Capacity shift is negligible 
even with widely variable ambient temperatures. They're 
availabie in standard types covering the ranges of .3 to 3, 
| to 8, and 1 to 12 u.u-f., or we'll design them to your special 
requirements. With direct traverse trimming, there is negli- 
gible capacity shift under vibrations and an absolutely smooth 
capacity curve. 


bulletin describing the company’s 
line of type-M bimetal disk thermo- 
stats for appliances, electronic de- 
vices and apparatus. Hermetically 
sealed and open types are discussed. 
Punched for insertion in standard 
3-ring binders, bulletin F-2009 de- 

scribes the operating principle and \ 


illustrates it with a schematic dia- 
gram. Ratings, typical performance f 
curve, dimensions, construction, 
and various available terminal ar- 
rangements are shown in diagrams, 
tabular data and photographs. 4 


\ Corning Metallized Glass Inductances—are noted for their exception- 
ally high electrical stability and negligible drift characteristics, 
even under widely variable ambient temperatures. High Q is 
inherent. They can be furnished with uniform, variable or 
double-pitch windings and for fixed tuned, permeability tuned 
inductance trimmer combinations. 


I-F Transformer and TV Coils. 
Electrometric, Inc., Woodstock, II1., 
has issued a new catalog page. One 
side gives detailed information on 
type TX100 miniature i-f trans- 
former for any application requir- 
ing a j-in. i-f transformer. Clearly 
illustrated is the single-end tun- Corning metallized glass induc- can be consistently duplicated in any 
ing whereby both coils can be tuned tances and midget trimmer capaci- quantity. Our engineers will be glad 
from the same end, either from the tors are mass-produced on automatic to work with you on design. Use 
top or from the bottom. The other machinery to close tolerances that coupon for complete information. 
side describes a complete line of tv 
coils, including 40-mce i-f coils, trap 
coils, sound-takeoff coils and ratio- 
detector coils. Illustrated in the 


catalog are six standardized coils CORNING GLASS WORKS 


available for immediate delivery. DEPT. EL-2, CORNING, N. Y. 


I 

| 

| 

| 

m . Please send me information on: | 
VTVM and Tube Testers. The 7 Corni | 

: : : . orning Metallized Glass Inductances, 

Hickok Electrical Instrument Co., _ Corning Metallized Gloss Midget Trimmer Capacitor. | 
10527 Dupont Ave., Cleveland 8, 
| 

| 

| 

! 

7 
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Ohio. Form 209A2 (a 4-page Nome 
bulletin), lists technical specifica- Compony 
tions and uses of the multipurpose 


P Stete...........- 
model-209A capacitance tester and 





eae ee 


ELECTRONICS — February, 1954 Want more information? Use post card on last page 345 





STABILITY! 
ACCURACY! 
PRECISION! 


Carefully crafted for matchless 
performance, Silicohm and Dalohm 
resistors are designed and made 
to survive the most severe en- 
vironmental, shock and vi- 
bration conditions. 


i lialichitia=me adlace aA] lal: 


POWER RESISTORS 


Complete welded construction 
from terminal to terminal. Tem 
perature coefficient 0 00002 deg 
C Ranges from 0 1 Ohm to 55.000 
Ohms, depending on Type, ‘Toler 
ance 0.05%, 0.1%, 0.25%, 0.5%, 


l % 3% 5% 


RH TYPE Available 
in 25. 50 and 250 watt sizes 
Silicone sealed in die-cast, 
black anodized radiator finned 
housing for maximum heat 
dissipation 


RS TYPE — Available in 2 
watt, 5 watt, and 10 watt sizes 
Silicone sealed offering maxi 
mum resistance to abrasion 
high thermal conductivity and 
high di-electric strength 


DALOHM 


DEPOSITED 
CARBON RESISTORS 








Dalohm precision deposited carbon 
resistors offer the best in accuracy, 
stability, dependable performance 
and economy. ,vailable in 4% watt, 
1 watt and 2 watt sizes 


DALE PRODUCTS, » 
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NEW PRODUCTS (continued) 


v-t volt-ohm-milliammeter. A 4-page 
form TT5A1 describes ten dynamic 
mutual conductance tube testers in- 
cluding those for the radio and tv 
technicians as well as the highly 
accurate design lab and final manu- 
facturing inspection line models. 
Graphic explanation is included. 


Radio Compass Control Panel. 
North American Philips Co., Inc., 
750 S. Fulton Ave., Mt. Vernon, 
N. Y., has available a bulletin giv- 
ing technical information on a 
miniaturized radio-compass 
trol panel. Dimension drawings and 
circuit diagrams are included in 
the bulletin for the ED-100 and 
ED-200 models which provide for 
complete control of a receiver ARN- 
6 from a remote location by elec- 
trical or mechanical coupling. The 


con- 





bulletin covers a new control panel 
which is exactly half standard con- 
trol size. It measures 5} in. « 434 

4 in.; weighs 2.8 lb; is de- 
signed for console or rack mount- 
ing, and conforms to latest MIL 
specifications. 


Twin Magnetic Receiver. Telex, 
Inc., Telex Park, St. Paul, Minn., 
has issued a two-color, 84 x 11-in. 
catalog sheet on its Twinset. The 
twin magnetic 
weighs only 1.6 oz and it operates 
through two 


receiver described 


receivers resting on 
the temples (not on the ears) piping 
the sound through a slender, tubular 
sound arm directly into the ear. 
The catalog sheet lists the specifica- 
tions and advantages of the Twin- 
set and explains its many profes- 
sional, business and technical uses 
from stenography to aviation. 


Subminiature Capacitors. Dumont- 
Airplane & Marine Instruments, 
Inc., 15 William St., New York 5, 
N. Y. Catalog No. 53 is a 20-page 
booklet illustrating and describing 
a line of Milcaps 
hermetically 


(glass-to-metal 
subminiature 
capacitors). Included are an identi- 
fication guide, catalog numbering 

| System, application data, tempera- 
ture characteristics, 


sealed 


construction 


notes, styles and engineering data. 
| High-Performance Plastics. 


Flek 


Corp., 2252 E. 87th St., Los Angeles 


58, Calif., offers a new illustrated 


brochure describing the company’s 


services and facilities for precision 


FREQUENCY 
ANALYZER 


for measurement of audio 
frequency phenomena 
BRUEL & KJAER MODEL BL-2105 


Chis frequency-selective vacuum tube 
voltmeter simplifies frequency analysis 
in all kinds of acoustical, electro- 
xcoustical, and vibration studies. This 
versatile instrument may be used to: 
Measure vibration and noise spectra... 
giving a spectrogram presentation of 
frequencies from 47 to 12,000 cycles 
per second. 

Check sound or noise levels... providing 
an accurate measurement conforming 
to A.S.A. standards. 


Measure audio voltages . 
microvolts to 1000 volts. 


Analyze harmonics measures 
harmonics as low as 2%, down to 0.01% 
when used with the Frequency and 
Distortion Measuring Bridge, BL-1602. 
For complete specifications on this and 
other Bruel & Kjaer Instruments, write 
Brush Electronics Company, Dpt K-25, 
3405 Perkins Ave., Cleveland 14, Ohio. 


ACOUSTIC AND TEST INSTRUMENTS 


Bruel & Kjaer instruments, world 
famous for their precision and work- 
manship, are distributed exclusively in 
the United States and Canada by Brush 
Electronics Company. 


. from 10 


BL-1012 Beat Frequency Oscillator 

BL-1502 Deviation Test Bridge 

BL-1604 Integration Network for Vibration Pickup 
BL-4304 
Vibration Pickup 
Heterodyne Voltmeter 
Frequency Analyzer 
Audio Frequency Spectrometer 
Level Recorder 
Megohmmeter and D.C. Voltmeter 
Megohmmeter High Tension Accessory 
Standing Wave Apparatus 
Condenser Microphone 

BL-4120 Microphone Calibration Apparatus and 
Accessory 

BL-4708 Automatic Frequency Response Tracer 


BRUSH ELECTRONICS 
COMPANY 


formerly 
The Brush Development Company. 
Brush Electronics Company ks 
is an operating unit of ol 
Clevite Corporation. 
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NEW PRODUCTS (continued 


molding and extrusion of Kel-F, 
Teflon and Nylon. Applications for 
each of the plastics are given. 


Accelerometer. Gulton Mfg. Corp., 
Metuchen, N. J. A single-page bul- 
letin covers the model-105 acceler- 
ometer designed for high impact 
shock measurements. The unit de- 
scribed and illustrated is useful to 
5,000 g and is extremely rugged. 
It features excellent sensitivity 
and high accuracy. Characteristics 
are given. 


TV Picture Tube Chart. Sylvania 
Electric Products Inc., 1740 Broad- 
way, New York 19, N. Y., has re- 
leased a revised version of its tv 
picture tube comparison chart. 
Over 160 different picture tube 
types are listed. Added informa- 
tional features in the chart include 
ion-trap listings and base dia- 
grams. Face, body, focus, deflection 
angles, basings and length in 
inches on all tubes are also given. 


Rotary Electric and Electronic 
Equipment. Mission-Western 
Engineers, Inc., 132 West Colorado 
Blvd., Pasadena 1, Calif., has pre- 
pared a new bulletin of essential 
data and information on _ rotary 
electric and electronic equipment, 
as an aid to engineers, designers 
and users of electric equipment. 
Write on your company letterhead 
for bulletin No. 153. 


Magnetic Tape Splicing. Minne- 
sota Mining and Mfg. Co., 900 Fau- 
quier St., St. Paul 6, Minn. Splicing 
techniques for magnetic tape are 
covered in Sound Talk bulletin No. 
26. The 3-page technical bulletin 
discusses general considerations in 
magnetic tape splicing including 
the solutions to such problems as 
splice weakness, loss of recorded 
signal due to poor head contact and 
adhesive transfer causing sticky 
layers. Detailed instructions for 
splicing magnetic tape for audio 
recording are given, as well as in- 
formation on splicing critical re- 
cordings used in computer work 
and instrumentation. 


Nondestructive Testing Instru- 
ments. J. W. Dice Co., 1 Engle St., 
Englewood, N. J. Bulletin 32 pic- 
tures a line of unusual nondestruc- 
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Our Coaxial Cable 
Connectors Meet All 
Government Specifications 
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ALL ORDERS 
DELIVERED 
PROMPTLY 


Manufacturers of , 
Highest Quality.’ 
Connectors _.-” 
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Al-11022—High voltage quick discon- 

nect plug similar to, but does not mate 
with BNC Weatherproof. Teflon insert. For 
use with RG-59, 62, and 71/U cable. Con- 
stant impedance of 50 ohms. Operating 
voltage-—5 kilovolts. Operates satistactor- 
ily to 10,000 megacycles. 


2 UG-154/U—AlI-11070—Type LC Plug 
for use with RG-17/U cable. Fifty ohm 
impedance. Weatherproof. Five kilovolt 
rating. |t may be used with RG-19/U cable 
at a rating of 10 kilovolts 


UG.21D/U-—-Al-11072—Improved Type 

N Plug. Mates with standard type N 
and Improved Type N Jacks. For use with 
RG-8, 9, 9A and 10/U cable. Weatherproof. 
Performance is good to 10,000 megacycles. 
Nominal impedonce—-50 ohms ay be 
used with 70 ohm cable if impedance 
matching is not important. 


MX-554/U—AI-11039—Type BNC Ter- 

mination Mates with BNC Receptacles 
and jacks. Weatherproof. Furnished at any 
desired impedance. Operating frequencies 
same as standard BNC 


Al-11047—High voltage quick discon- 

nect right angle adapter. One male— 
one female end Timiler to, but does not 
made with, BNC series. Weatherproof. Tef- 
lon inserts. Constant impedance of 
ohms. Operating voltage—5 kilovolts. Op- 
erates satisfactorily to 10,000 megacycies 


6 UG-355/U—And UG-356/U—AlI-11006 
Klystron Coupler The UG-355/U 
couples two type N Jacks to a 726 C 
Klystron. The UG-356/U couples two type 
N Jacks to @ 2K29 Klystron 


7 UG-37A/U — Al-11032 — Ce- 
ramic insert, pressurized, high 
veitage receptacie. Weatherproof. Oper- 
ating voltage—15 kilowatts. Fiash over 
does not break down insulezion. May be 
operated with high temperatures with no 
break down in pressure seal. 


ALLIED 
INDUSTRIES, Inc 


2500 WOODLAND AVE. 
LOUISVILLE 10, KY. 
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NEW PRODUCTS continued) 


« 
tive and physical testing and meas 
Or e eS sl uring instruments for quality 
a ee 5 t 


control. Included are metal-testiny 


instruments, tramp metal detectors, 
electronic micrometers, powe) 
equipment testers and _ pressure 


measuring equipment. 





Test Set. Gulton Mfg. Corp.. 
Metuchen, N. J. Bulletin WA-1A 
covers the Glennite KA-1 test set, 
a unit designed specifically to meet 
rigid Signal Corps requirements. 
The accelerometers included in the 
unit illustrated and described have 
been made extremely rugged by the 
use of stainless steel housings 
Also announced in the bulletin is 
the company’s series of aluminum 
accelerometers for use with the 
same units. Technical specifica 
tions are given. 


Synchronizing Generator. Dage 
Electronics Corp., 69 N. Second St 
Beech Grove, Ind. Bulletin 400-A-1 
illustrates and describes a syne 
generator of ultra-portable design 
for field or studio use. Output of 
the unit discussed is 4 v negative 
peak-to-peak at 75-ohm impedance. 
The generator described measures 
. . 14 in. x 98 in. x 48 in. and weighs 
Uniformity less than 20 lb. Power required for 


operation is approximately 100 w. 





Since Teflon first became available, ma Density 


“John Crane” has successfully Kits and Instruments. Electronic 
engineered its application to solve ‘ 


innumerable and widely varying Product Purity Instrument Co., Inc., 84 Withers St., 


problems. Typical of this is the Brooklyn 11, N. Y., has released its 
development of packings and other é : oe . oate 
products tor handling corrosive A t Di i 1954 catalog listing and illustrating 
liquids and gases. Other important CCurate vimension the complete EICO line of 30 kits 
examples include production of and 33 factory-wired instruments. 
electronic parts of high dielectric . . : . 
strength and low loss tactor for vhf Features, specifications and applica- 
uhf. and microwave insulation; also tions are given for each instrument. 
in the employment of its anti-stick Th -atal als lescribes tt 
characteristics in the handling of adhesive materials e atalog also describes - 
oe company’s engineering laboratories, 
hese and other application developments are closely tied “ ‘ ° . .. a 
with “John Crane's” fabricating technique, which has resulted quality control department and 
in ‘Teflon products of the finest uniformity, controlled density, other facilities. 
product purity and accurate dimension 
Teflon is available in rods, tubing or sheets or in special Cord Sets. Whitney Blake Co., 
molded and machined forms such as bellows, “C-V" Rings, : é eT” 
braided packings, valve dises, electrical parts, washers, dough New Haven 14, Conn., has avail- 
sheeting rolls, heat sealing jaws and countless able bulletin CS-1, a 12-page de- 
other forms. Glass, carbon or graphite filled sign guide for custom-built cord 
Teflon is also availabk . ‘ : 2 
sets, Developed primarily for de- 
Consult “John Crane” on your requirements 3? i ars i i 
Send for 12-page illustrated catalog, The Best sign engineers, the bulletin illus- 
in Teflon, containing important data and sug- trates the standard molded parts 
gested applications. Crane Packing Company, available, including male plugs 
1802 Cuyler Ave., Chicago 13, Il. P “ : 
oa female connectors, strain reliefs and 
vu nn . . 
pent BO junction boxes, and the types of 
. flexible cord on which they can be 
molded by this company. In addi- 
tion, one section of the bulletin 
shows what information must be 
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NEW PRODUCTS 


continued 


supplied by the customer when 
ordering a cord set and, if there are 
no unusual features, allows him to 
sketch the cord set he desires by 
tracing the illustrated components 
without the necessity for having a 
blue-print made. 


Module Cabinets. Hudson Bay Di 
vision, Refrigeration Systems, Inc., 
646 W. Washington Blvd., Chicago 
6, Ill, has published a_ 2-page 
bulletin dealing with a line of 
module cabinets for operation at 
temperatures down to 100 F 
Each of the three models of the 0.8 
cu-ft mechanically refrigerated unit 
described is available for operation 
in a different temperature range. 
The bulletin covers the application 
of the unit in the cloud-and-pour 
testing of petroleum products as 
well as for general laboratory test- 
ing and processing. The side-by- 
side module arrangement of cabi- 
nets according to the user’s require- 
ments is also illustrated. 


Pneumatic Time Delay Relays. 
Elastic Stop Nut Corp. of America, 
1027 Newark Ave., Elizabeth, N. J. 
Bulletin SR-3 covers a complete line 
of solenoid-actuated, pneumatically- 
controlled time delay relays. The 4- 
page illustrated catalog describes 
two basic types of Agastat relays: 
one with time delay beginning when 
the coil is energized; and one with 
time delay beginning when the coil 
is deenergized. The catalog includes 
mounting dimensions and wiring 
diagrams. Typical applications, 
from elevator and traffic controls to 
jet plane ignition systems, are 
listed, 


Service Replacement Capacitors. 
Cornell-Dubilier Electric Corp., 
South Plainfield, N. J. All the data 
for any of the 134 types of C-D 
replacement capacitors is presented 
in clear, concise form in a new 
36-page catalog. The items listed 
have been selectéd for broad cover- 
age in each class, yet are stream- 
lined to cover the practical day-to- 
day requirements of the radio, tv, 
electrical and_ electronic 
industry. Many of the capacitors 
listed will also be of interest to 
industrial and experimental users. 
Information includes specifications, 
diagrams, photographs and prices 


service 
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It’s easy 
to cut, 


shape or 
drill hard, 


brittle 
materials... 


The ‘‘Airbrasive Unit can be 
operated manually or automati- 
cally. It's ideal for both labora- 
tory and production line work. 


INDUSTRIAL “AJRBRASJVE’’ PROCESS 


With this revolutionary new cutting 
technique, a tiny stream of finely 
graded abrasive particles traveling 
at ultra high speeds does the work. 
There’s no heat, no shock and no 
vibration. Consequently, the crystal- 
line structure and other character- 
istics of the material remain unaf- 
fected. What's more, the process is 
fast and accurate and can be readily 
controlled. 

Shown above is one of the many ap- 
plications on which the “Airbrasive”’ 
process has been successfully used. 
In this case, the problem was to drill 
contact depressions .030” in diam- 
eter and .015” deep in a quartz disc. 
With the “Airbrasive” process, this 
was just another routine operation! 


The “Airbrasive” process has solved 
many such “problem” jobs for elec- 
tronics manufacturers — many of 
them considered impossible to do by 
conventional means. It has proved 
to be highly successful in cutting 
germanium and other hard, brittle 
materials—in “trimming” resistance 
elements on printed circuits—in re- 
moving deposited surface coatings 
—and in shaping fragile crystals 
used in neutron diffraction work. 
Perhaps you have a similar problem. 
Why not arrange for a demonstra- 
tion at our New York or California 
office. Or — if you prefer — we'll 
conduct tests on your samples and 
advise you as to the suitability of 
the process for your needs. 


GET THE FACTS. BULLETIN 5307 has full in- 
formation on where and how the “Airbrasive” 
process can be used. Send for your copy today. 


CR @, e 
THE INDUSTRIAL DIVISION 


DENTAL MFG. CO. 


Dept. EB, 10 East 40th St. 





NEW YORK 16, N. Y. 


Western District Office * Times Building, Long Beach, California 
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PLANTS AND PEOPLE 





Edited by WILLIAM G. ARNOLD 


Electronic manufacturers continue plant expansions . . . Associa- 


tions and universities announce new activities .. . Engineers and 


management executives are promoted... 


New Military Radar Engineering 


A TRANSISTORIZED transmitter 
used by L, W. Teeyvarden, executive 
RCA, to raise a 
flag at dedication ceremony of the 
firm’s new radar plant in Moores- 
town, N. J. 

The plant 
handle expanded government study 
projects in radar 
engineering, Its projects will in- 
clude the conception, development 
and design of all types of ground 
and marine radar equipment, ac- 
cording to W. Walter Watts, vice- 
president in charge of technical 
Projects range from 
basic studies of possible new de- 
velopments to final production de- 
sign of complete equipments, it was 
stated, and are undertaken for 
virtually all branches of the military 


was 


vice-president of 


was established to 


and production 


products, 


service, 

The plant buildings, containing 
more than 145,000 sq ft of floor 
space, occupy a portion of a 420- 
acre tract acquired by the company 
in Morrestown, N. J. The addi- 
tional acreage was required to pro- 
vide the necessary separation of 
terminals for transmission of test 
signals, but the land be- 
transmission points is being 


unused 


twee! 


350 


rented to local farmers for cultiva- 
tion. 

The plant already employs about 
600 men and women. Separate 
laboratories are provided for gen- 
eral engineering of various radar 
activities. The heavy equipment 
laboratory is four stories high and 
equipped with a five-ton crane to 
handle massive units of equipment. 
Outside the antenna test lab, housed 
in its own building a mile away 
fromthe main structure, is a two- 
story hoist on a track for use in 
raising heavy antennas to the roof 
for performance 
The model shop is fitted with the 
newest machines and other equip- 
ment for turning out accurate de- 
velopmental prototypes of appara- 
from engineering designs. A 
self-service stockroom contains, in 
more than 64,000 


measurements. 


indexed bins, 
different items. 

RCA Victor 
truction on a group of buildings to 
serve as administration and labora- 
tory headquarters for its Home 
Instrument and Service Company 
activities. 

The project, which was almost a 
year in planning, will contain five 


also started cons- 


and Development Plant 


OTHER DEPARTMENTS 


featured in this issue: 


Page 
Electrons At Work......194 
256 
308 
405 


Production Techniques 
New Products 
New Books 


Backtalk 


Opened by RCA Victor 


inter-connected buildings and will 
be located on a 5&-acre tract in the 
suburban Cherry Hill section of 
Camden. It is scheduled for com- 
pletion in the fall of 1954. 

About 1,400 
housed in the buildings, including 
the engineering and administrative 
staffs of the RCA Victor Home In- 
strument Department, which have 
been located at their present site 
in Camden 1898. 

The project will also accommod- 
ate the main laboratory and office 
facilities of the RCA Service Co., 
now located in Gloucester, N. J. 

The buildings, which will provide 
325,000 sq ft of office and laboratory 
space, have been designed in line 
with the modern trend toward 
landscaped business structures. 


persons will be 


since 


California Polytechnic 
Surveys [ts Graduates 

RECENT graduates of the electronics 
engineering department of Cali- 
fornia State Polytechnic college are 
finding it much easier to find good 
paying jobs than their predeces- 
sors did. 


Statistics recently compiled by a 
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that the 
yrowth of the electronics industry 


department survey show 
in California has made it unneces- 
for engineering 
graduates to go east for employ- 
ment. 


sary electronic 
However, employment in the 
east still has an attraction because 
of the extended training programs 
offered by some of the large com- 


panies, according to Clarence Ra- 


Homer R. Oldfield 


dius, department head. 
The survey shows: Salaries for 
their upward 
Average starting 
salaries received by engineers from 


engineers  beyan 


trend in 1950. 
Cal Poly during 1953 compared fav- 


orably with those received by 
graduates of engineering of other 
New York University re- 


$345, Illinois Institute of 


schools. 


ports 


Walter Hausz 


Technology $362 and Cal Poly $355. 
Cal Poly electronic engineering 
graduates seem to prefer to remain 
in California to ply their 
Only 19 percent of the graduates 
have elected to work 
More than 25 percent of the gradu- 
ates work in aircraft 
More than 21 percent work for elec- 
tronic equipment manufacturers 


trade. 


elsewhere. 


electronics. 


A. Donald Arsem 


General Electric Appoints Three Laboratory Engineering Managers 


HOMER R. OLDFIELD, JR. was ap- 
pointed manager of plans and prod- 
uct applications in the newly formed 
laboratories department of GE’s 
Electronics Division. He had been 
manager of the GE advanced elec- 
tronics center at Cornell University. 

Walter Hausz appointed 
manager of the advanced electronics 
center at Cornell University. He 
had been manager of development 
engineering in the GE electronics 
laboratory at Syracuse. 

A. Donald Arsem was appointed 
manager of advanced products de- 
velopment engineering in the GE 
electronics laboratory in Syracuse. 


was 


Los Angeles WCEMA 
Elects Officers 


THE West Coast Electronic Manu- 
facturers’ Association, Los Angeles 
Council, selected E. P. Gertsch of 
Gertsch Products as chairman for 
1954. 

R. G. Leitner of Packard-Bell was 
named vice-chairman of the group 
and Gramer Yarbrough of Ameri- 


352 


He has served in the laboratory on 
electronics applications for guided 
missiles and had been section engi- 
neer on magnetic materials since 
November, 1952. 

Oldfield was a research associate 
and instructor at MIT prior to 
World War II and was in charge 
of the instrument laboratory. From 
1941 to 1945 he held key posts as 
chief of the electronics section of 
the Anti-aircraft Artillery Board 
and was in charge of the Air Force 
program for developing airborne 
fire control radar systems. He 
joined GE in 1945 as manager of 
Electronies Division sales to the Air 


can Microphone became secretary- 
treasurer. New directors are: Ed 
Grigsby of Altec-Lansing; Don 
Duncan of Helipot; W. V. Phillips 
of Hoffman and Thomas J. Walker 
of Triad Transformer. 

The WCEMA organization has a 
total of over 160 member companies 
throughout the West. There are 
two councils, the other being in 
San Francisco. 


Force. He became manager of the 
advanced electronics center at Cor- 
nell when it was created in Janu- 
ary, 1952. 

Hausz joined the electronics Jab- 
oratory at Schenectady in 1945 and 
specialized in guided missile work 
until 1948. He has held positions 
as section engineer, assistant to the 
manager and sections head. He be- 
came manager of development en- 
gineering in 1952. 

Arsem joined GE’s electronics 
laboratory in 1948 after service 
with the National Bureau of Stand- 
ards and with the Radio Corpora- 
tion of America. 


Environmental Equipment 
Group Elects Officers 


THE INSTITUTE of Environmental 
Equipment Manufacturers elected 
the following officers: Monroe Selig- 
man of Tenney Engineering, presi- 
dent; C. M. Shelburn of Webber 
Manufacturing, executive vice- 
president; R. S. Jamison of Sub- 
Zero Products, vice-president of the 
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JUNCTION SISTOR 


Transistor Products, Inc. is now offering 
the first commercially available Power 
Junction Transistor. Specifically designed 
for use in Class B audio circuits requiring 
two watts of power output, it can also be used as a Class A 


amplifier at reduced ratings. 


Typical operating conditions: Class B, common emitter, 


no heat sink. (values are for two units) 


Maximum Continuous Ratings 

(in 25°C. free air): 

Collector voltage 45v. Collector voltage 45v. 
Collector current (no signal) less than 5 ma. Collector current 50 ma. (without heat sink) 
Collector current (maximum signal) 90 ma. 100 ma. (with heat sink) 
Emitter current (no signal) Q ma. Coliector dissipation 
Load impedance (collector-collector) 9000 ohms 2.25 watts (without heat sink) 
fnput impedance (base-base) approximately 10 ohms ; 4.50 watts (with heat sink) 
Driving power 200 mw. Operating frequency 10 ke. max. 
Output power more than 2 watts 
Power gain* more than 10 db. 
Transistor Products, Inc., Snow and Union Sts, 


Efhiciency more than 50% “ 
#06 2 . /0 Boston 35, Mass., Dept. F 
‘While these units will operate Class B at collector voltages 


([] Please send me data sheet on the X-78 Power 


less than 45 V., the power gain drops as the collector voltage 
Junction Transistor. 


is reduced. Operation below 30 volts is not recommended. 
OO Send other material on transistors and diodes, 


FOR MORE INFORMATION ~ mail this coupon today 





ADDRESS « oo ccvicgocesococcccsccesseseencsencvccescccesseeueees 
CITY AND ZONE 


TRANSISTOR PRODUCTS, INe. 


SNOW ano UNION STREETS, BOSTON 35, MASSACHUSETTS 
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precision 


The DeJUR 2%” 


Round Panel Meter 


*® Exceptional resistance to shock and vibration. 


® Internal shock mounts are symmetrical for uniform 
lateral and horizontal excursion. 


& Unique external shock mount at flange cushions 
scale window, supplements internal shock- 
proofing. 

® Special shock mount rubber provides high dielec- 
tric strength, good low temperature characteristics, 
resistance to corrosion due to heat. 

® Hermetically sealed window and terminals are 
soldered to a one-piece drawn steel housing for 
positive immersion and weather resistance. 

* Qualified under spec. MIL M-10304 SIG. C. 


® Prototype to production on short notice. 
For further information write DeJUR-Amsco Corpo- 


ration, Dept. ER-2, 45-01 Northern Boulevard, Long 
Island City 1, New York 


YOU'RE SURE WITH 


POTENTIOMETERS + CONNECTORS 


UR AMS CO Cor Fo 
1 NORTHERN BLVD ht. 


Want more information? Use post card on last page 





PLANTS AND PEOPLE continued) 


Monroe Seligman 


low temperature division; Albert J. 
Deeb of International Radiant, vice- 
president of the high altitude divi- 
sion; David H. Leatherman of 
Bemco, vice-president of the special 
equipment division. 


IRE Group On Component 
Parts Formed 


A COMPONENT parts professional 
group has been organized in the 
Institute of Radio Engineers for 
the purpose of promoting continued 
improvement of electronic com- 
ponents and providing channels for 
exchanging both functional and en- 
vironmental test information on 
component parts among research, 
development and _ production or- 
ganizations. Membership is open to 
all IRE members. 

Floyd A. Paul of Northrop Air- 
craft has been elected chairman of 
this group whose field of interest 
includes the characteristics, limita- 
tions, applications, development, 
performance and reliability of com- 
ponent parts, 

The group, with the cooperation 
of AIEE, RETMA, WCEMA, the 
U. S. Department of Defense and 
the National Bureau of Standards, 
will sponsor the Electronic Com- 
ponents Symposium scheduled to be 
held in the auditorium of the De- 
partment of Interior in Washing- 
ton, D. C., on May 4, 5, 6, 1954, 
Session topics to be presented 
are as follows: First session: The 
Executive Views Components; Sec- 
ond: Relationship of Materials De- 
velopments to Component Progress ; 
Third: Automation-Its Impact on 
Components; Fourth: Solid State 
Devices and Companion Compo- 
nents; Fifth: New Frontiers In 
Component Development; Sixth: 
Component Requirements Fer Com- 
puters, Color TV, Guided Missiles 
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& Wad Vorwalile, WINDING MACHINE fee > 


LABORATORY @#@ PRODUCTION USE! 


Me 


MODEL W 
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OUR 
BUSINESS 
IS “ASSISTS” 


Our company is in 


-- COMPARISON WILL SHOW THAT 
THE MODEL W is: 


© MULE RUGGED 
© Mvt~e CONVENIENT—easy to set up 
PRICED RIGHT! 


Most versatile of all models is our Model W 
which is widely used in schools and laboratories. 
With a few simple accessories this machine will 
wind virtually every coil used in the electrical 
and electronics industries. Write for detailed list- 
ing and description. 


Cok Winding Eguipmeut Cao. 


OYSTER BAY, LONG ISLAND 





business to give “assists”. 
Sometimes we help out 
with design details. Often 


we do all the development 











and engineering on com- 
plete units. Again, we take 
customers’ blueprints and 
follow them to the last 


-plit-thousandth tolerance. 


MAKING 
TRANSFORMERS 
IS OUR 
BUSINESS — 


CONRAD 
& MOSER 


Workers in Aluminum, 
Brass, Steel & Plastics 


DESIGNING 
ENGINEERING * MANUFACTURING 
MECHANISMS * MACHINES 
PARTS * TOOLS * DIES * MOLDS 
STAMPINGS * CASTINGS 
MACHINING © SHEET METAL 
ENCLOSURES & CHASSIS 
Ye to Ya NAVY SPEC ALUMINUM 
SPOT WELDING AND HELIARC 
WELDING. 


2 Borden Ave. 
Long Island City 1, N.Y. 


© For more than 35 years Acme 
Electric transformers have 
become components of all types 
of electrical and electronic 
equipment. The vast technical 
experience accumulated during 
this time is now available to 
west coast manufacturers 
through our Los Angeles branch. 


ACME ELECTRIC CORPORATION 
MAIN PLANT: 312 Water Street * Cuba, N. Y. 


West Coast Engineering Laboratories: 1375 W. Jefferson Bivd. * Los Angeles, Calif. 
In Canada: ACME ELECTRIC CORP. LTD. * 50 North Line Rd, * Toronto, Ont, 


Acme =z Floetric 
tS hoe Bk ee: eS 
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APPLIED 
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ONLY THE 


Servoscope 


HAS ALL THESE FEATURES 


applicable to both AC 
carrier and DC servo 
systems. 


built-in low frequency sine 
wave generator for ob- SERVOSCOPE is a 
taining frequency response versatile, time-saving 
of DC servo systems. test instrument for use 
: in the development of 
built-in electronic sweep all types of Servo- 
mechanisms and 


with no sweep potenti- ; 
PI Process Controls, 


ometer to wear out and 
require replacement. 


dynamic frequency control 
range of 200 to IL. 





For detailed specifications 


write Dept. hk -2 


CORPORATION OF AMERICA 


NEW HYDE PARK, NEW YORK 


Want more information? Use post card on last page. 
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and Other New Applications. 

The technical committee, under 
A. W. Rogers of the Signal Corps, is 
introducing a new concept into the 
electronic symposium field. The 
program of the forthcoming meet- 
ing is designed to emphasize 
quality and reliability of compo- 
nents in electronic systems as 
distinguished from the former 
emphasis on individual components. 
The committee is carrying the prob- 
lem a step further in concerning it- 
self with the development, fabrica- 
tion and application of component 
parts into electronic systems. 


National Union Radio 
Makes New Moves 


AS 1953 CLOSED, National Union 
Radio Corp. delivered its first color 
tv tube to a major set manufacturer 
and announced that it would be in 
quantity production as soon as it 
can obtain bulbs and other mate- 
rials from suppliers. 

The firm also created two new 
positions to tie National Union’s ex- 
panding research activities more 
closely to manufacturing to meet 
the competitive challenge of color 
tv and other industry developments 

A. Melvin Skellett, head of the re 
search division, was promoted to 
the newly created position of vice- 
president in charge of manufactur- 
ing and engineering. Lawrence L 
Hardin, Jr., was named director of 
the research division. 

“National Union is prepared to 
meet aggressively the competitive 
challenge of 1954 with new and bet- 
ter products while carrying on its 
work in established fields,” top com- 
pany officers said in a joint state- 


A. Melvin Skellett 
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JELLIFF Che 


. WAVEGUIDE 
\ILLOY QQ@ RESISTANCE WIRE ~~ fe — 


Under our roof are all facil- 
ss “ saa ities needed for high quality 
the uleat resistance wire jor z . > 
production of microwave 
fixed and variable resistors of high ohmage resistance components, superv ised by 
boxes and bridges voltmeter and wattmeter multipliers fliel , Aan d 
and other miniature wire-wound units, a top-llight engineering 
staff—quality is controlled 
Where space is at a premium and performance is a every step of the way— 
““must'’ — these outstanding qualities of Jelliff Alloy 800 
will assure that your products conform to the tightest specs. 


for miniaturized precision-instrument components 








High resistivity, 800 ohms /emf Low Temperature Co 
efficient, ~2ppm per °¢ Non- Magnetic Highly Stable 
Electrically and Mechanically Diameters from 0.0009 
to 0.0056 Bare, enameled or oxidized, or insulated 
with silk, Nylon or cotton Solders and Winds easily. 


For Complete Data Address 
Department 17 





Whether your equipment 


Bava aN 02 ictt nek ede Pat Pret pbk eat AIAN EN Bie is similar to this mixer- 
duplexer combination for 
military radar or 








MUMETAL and NICOL 
CATHODE RAY 


TUBE SHIELDS 


FOR BETTER PER- 
FORMANCE! 
@ Protects C.R.T. from exter- / , ‘ 
nal magnetic fields. guides for microwave link 
@ Protects personnel against ac- | equipment, consult us! 
cidental tube breakage. 
@ Available for most types, 2”, 3” 
and 5” tubes. s 3 
@ Rigid front panel mounting. 3 and SCART, © 
@ Tube clamp provided for all types (flat or curved face} « 
of C.R. tubes. Bezels & Rubber 
JAN’s CRT Shields, made of the finest grades of magnetic  S#ppors available with * 
metals and scientifically annealed prevent distortion and Comere Mevat 
intensity modulation of the electron beam due to stray New Wide Angie“ 
magnetic fields. Ofset Shaft Couplia 
These shields are designed for universal application and are —_ ne. 
specifically adaptable to JAN’s bezels and shock mounts. Shaft Locks : TRADE MARK 


STOCK DELIVERIES Bushing Extenders 


ON MOST TYPE TUBES ng eB SREMIER 
Illustrated Literature and Data Sheets on Request, n’ 


rite Dep't. “L” 


J | I 5 =| INSTRUMENT CORP. 


low-cost. high quality wave- 


Prochure on request 


HARDWARE MANUFACTURING CO., INC. 52 West Houston Street 
25-30 163rd Street + Flushing 58, N. Y. - INdependence 1-1200 New York 12, N. Y. 
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rue Fruits or "KNOW HOW" 


GROUND THREAD WORMS 


SPIRAL BEVEL GEARS 


Ss de ” 
LAA 
DUAKER CITY 


CHAPEL HILL 0800 
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Lawrence L. Hardin, Jr. 


ment “Despite the feverish race 
for | 1ip in the field of chro- 
matic television, it will be our con- 
tinued policy in 1954 to give all of 
our customers what they need. Al- 
though some companies are shut- 
ting down assembly lines, we are 
presently continuing our produc- 
tion of black and white television 
tubes at 50 percent of our normal 
output in belief that the opening of 
stations in new areas, impatient 
consumers who will not wait for 
color, and replacements will create 
continued demand.” 

Skellett spent 15 years with Bell 
Telephone Laboratories before join- 
ing National Union in 1944 as head 
of research, 

Hardin, who will be in charge of 
the company’s Orange, New Jersey, 
custom research work under Skel- 
lett’s supervision, served with the 
Army Signal Corps and with RCA 
before joining the company in 
1945. 


Emerson Establishes 
Research Laboratories 


THE Emerson Research Labora- 
tories will be established in Wash- 
ington, D. C., operating as a divi- 
sion of Emerson Radio for research 
and advance development work, 
it was announced by Benjamin 
Abrams, president. 

Activities of the new research 
center will be directed primarily 
toward research and development in 
the field of electronics. It will also 
engage in other research and de- 
velopment projects. Several re- 
search projects have been scheduled 
to start immediately after the open- 
ing of the center in January, 1954. 

The research operation will be 
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SENIOR 
ENGINEER 


Interested In a 
Challenge As Great 
As All Tomorrow 


Ter 


you're the man we hope you are. 
you now have a good position. Per- 
haps you have not thought of a 
change but will consider the right 
opportunity. 


You have from 5 to 25 years of ex- 
perience in electronics or an allied 
field. You desire to do more than 
just carry assignments to satisfac- 
tory conclusions. 


You would appreciate an oppor. 
tunity and the “go ahead” to pio 
neer ... with the assistance of 
your own staff of specialists .. . 
you now want to know what you 
personally can achieve through 
your creative engineering talent 


If you fill these qualifications, we 
have an opportunity that will fas- 
cinate you. You will work on the 
development of the most interesting 
electronics equipment with one of 
the foremost engineering teams in 
the world. You will work in the 
Boston Engineering Laboratory lo- 
cated only minutes away from 
Harvard, MIT and Northeastern 
Universities, entirely separated 
from the problems of production. 
The last word in equipment would 
be at your fingertips. No richer 
benefits are offered anywhere... 
regardless of the standards by 
which you measure. 


... Are YOU the man we are seek 
ing? If so, phone us or send in a 
resume to... 


Don Bradley, Personnel Supervisor 


SYLVANIA 


ELECTRIC PRODUCTS INC. 


Boston Engineering Laboratory 
70 Forsyth Street, Boston, Mass 
Phone: Kenmore 6-8900 
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~~>>-- COMPOUNDS 


Zophar Waxes, resins and compounds to impregnate, 
dip, seal, embed, or pot electronic and electrical equip- 
ment or components of all types; radio, television, etc. 


Cold flows from 100°F. to 285°F. 
Special waxes non-cracking at —76°F. 


Compounds meeting Government specifications plain 
or fungus resistant. 


Let us help you with your engineering problems. 





ZOPHAR MILLS, INc. 
112-130 26th Street, 
Brooklyn 32, N. Y: 


"> +! TEST EQUIPMENT 


CHECKER KiT 


$1959 BUILD YOUR OWN — INCREASE 
KNOWLEDGE — SAVE MONEY - 
VACUUM TUBE BUY DIRECT FROM MANUFAC. 
VOLTMETER KIT TURER .. . Top quality instruments in 
kit form featuring latest design and cir- 
cuit developments. Completely detailed 
step-by-step construction manual — clear 
pictorials —- complete schematics. All 
sheet metal work punched, formed and 
finished. Low kit prices include tubes, 
chassis, cabinet and all necessary con- 
structional components 
Kits for the school — service shop —— 
industrial laboratory — hobbyist, ete. 


Write for free catalog 


TUBE CHECKER ; 
KIT for further information 


$2950 


HEATH COMPANY 


BENTON HARBOR 14, 
MICHIGAN 


Want more information? Use post card on last page 








PANORAMIC 
MODEL 


G-3 


For Research 
Development 
and Production 
Test 
Applications 


Frequency Coverage 
2KC to 300KC 


Center Frequency: 


Variable and calibrated 
between 2KC and 200KC 


Sweepwidth: 
Variable and calibrated 
from 200KC down to OKC 


Selected sweepwidth remains 
constant as center frequency is 
varied, 


Amplitude Scale: 

Linear or two decade log 
Amplitude range 50 db overall 
Sweep Rate: 

6.7 c.p.s. 


Voltage Output: 
2.5 volts, flat to 


Internal Source 
impedance: 
600 ohms 


Output Attenuation: 
Toggie switch operated 
75 db with steps of 40 db 
20 db, 10 db and 5 db 





i), > See 
READING 


ULTRASONIC 
RESPONSE. 
INDICATOR 


Used as an adjunct to the Model SB-7 Pan- 
oramic Ultrasonic Analyzer the G-3 now 
makes possible high speed yet accurate 
visual inspection of amplitude versus fre- 
quency characteristics of networks and 
devices between 2KC and 300KC, 


The combination, a complete package, 
serves as a frequency sweep source and syn- 
chronous selective detector which insures 
indications of fundamental responses only, 


Direct readings of frequency, amplitude, 
sweepwidth and center frequency are avail- 
able from the calibrated dials and screen of 
the SB-7 Panoramic Ultrasonic Analyzer. 


Write today for complete 
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continued) 


conducted under the active super- 
vision of Harold Goldberg as direc- 
tor and Donald P. Burcham as as- 
sistant director. A_ substantial 
number of scientists and engineers 
will be engaged to participate in the 
activities of the labs. 

The center will supplement: the 
research and development activities 
engaged in by the company. Emer- 
son will also continue to expand its 
program of laboratory work in en- 
gineering and manufacturing tech- 
niques, 

“This new research center for our 
company”, Abrams said, “is an in- 
tegral part of Emerson’s expansion 
plans which include a_ recently- 
completed 3-story addition to our 
Jersey City plant and the purchase 
of a ten-story building in New York 
City which will house our adminis- 
trative and engineering division.” 

30th Goldberg and Burcham, for 
the past six years, have directed the 
Ordnance Division of the National 
Bureau of Standards, the activities 
of which have centered on guided 
missiles. Goldberg has done re- 
search in the fields of microwave 
radar, air navigation svstems and 
tv. 

3urcham has done work for the 
Navy on underwater defense, mag- 
netics and acoustics. He also has 
done research on magnetic torpedo 
exploders. 


Heising Awarded 
Armstrong Medal 


RAYMOND A. HEISING was presented 


PANORAMIC 


RADIO PRODUCTS, INC. 


the Armstrong Medal by the Radio 
Club of America at its 44th annual 


banquet, in recognition of his many 
notable contributions. He was an 


information, price and delivery. 





10 SOUTH SECOND AVENUE @ MOUNT VERNON, NEW YORK 


Wont more information? Use post card on last page 
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SILICONES and 
THEIR USES 


Just Published! Now Y £ A a 


For engineers, designers, and all 
who use or can use silicones, this 
manual provides a lated CATALOG 
Ile ¢ nh propert 
ications of silicones—treated 
. Os t t all t 


nee eae Ky PRODUCTS 


mentary t 
m raw mat al to finished 
By R McGregor, Administrative 
Metion inst. 238 pp., 29 illus., 31 tables, 


NEW YEAR 


Now is the time to check your sources of supply to insure ve) - 
the quality of your products. You can be sure of low a) ep 
prices, quick service and high quality when you specify : 


ELECTRONIC BUD Electronic Components and Sheet Metal Products. 
MEASUREMENTS NEW CATALOG 


Just off the press is this new Bud Catalog of Electronic 
Components and Sheet Metal Products. This new 52 page 
. - catalog describes and illustrates the complete Bud line. It's 
es of : wit ' easy to select and order from since it has full sizing infor 
» electro nt nst mation. Write for your copy today! 
cir t tant nad Mm 
form phase and time int 


Taser Sad satenne mesmeemen NEW PRODUCTS 


s and signa 








measurement fundamentals in many flelds 
conventional radio ! 1 t ' 


xen at . ete, . x Fi E. Now there are over 1500 different electronic components and sheet metal products in 
erman ean, School 0 ng., 

and 1. . Petit. Aaaee. Brat’ the extensive Bud line. Many new items have been added and the size range of the 
of Elec. Eng. Stanford Univ previous models has been augmented. 
2nd Ed., 683 pp., 450 illus 

$10.00 





Here are just a few of the new and improved items: Deluxe Two Door Racks, Aluminum 
Meter Cases, Panel Mounting Chassis, Aluminum 
Boxes, High Pass Filter. 





Carrying Cases, Aluminum Utility 





PRINCIPLES 


OF RADAR BUD RADIO, Inc. 


Deals with the fundamental concepts j 
and techniques of pulse radar. l’re- 2118 East 55th Street Dept. L Cleveland 3, Ohio 
t the engineering principles of the 
s and the high-frequency devices com 
all radar systems. Deseribes the 
of radar systems and system cou 
jiscusses pulse circuits and their applica 
tion to radar modulators, indicators, and receivers 
Covers rad frequency aspects of radar, inclucir 
basic oncepts pertaining to transmission 
wa guides, cavity resonators, and antennas, an 
the tect of their use in radar 


niques ystems ay u e 4 
the Massachusetts Inst. of Technology Radar Schoo! 4 4 
Staff. Revised by J. F —* MIT, and G. T 
Coate, formerly of MIT. 3rd Ed., 887 pp., 565 : Ol 
illus., $7.75 


TELEVISION 


BROADCASTING 
Just Published! 


Practical manual for radio engineers. operations 

personnel, and others interested in the technical 

aspects of tele on broadcasting. Covers in det 

the «qu nt, facilities, and techniques invol 

the ining of television studio—topics 

lighting taging, television recording, and 

teles n pment. ¢ a valuable insight in 
the whole fleld without ! 
use of complex. mathematic 
By Howard A. Chinn, Colum- 
bia Broadcasting System. 688 
pp., 346 illus., $10.00 
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10-DAY FREE TRIAL | - 


ee eT eee en 


—for every requirement—radio, FM, 
TV and Government Applications! 


McGraw-Hill Book Co.—330 W. 42 St., NYC 36 


Send r ! checked below f 10 days’ exam 
ination or val. In 10 days I will remit 
boo) I plus few cents deliver F irn 
inwant 8s) postpaid We pa 5 

u remit With this coupon—same return 


) McGrege Silicones & Their Uses —$6. 
0 Terman & Pettit—Electronic Meas.—$! 
OM. 1.1 Prin, of Radar—$7.75 

Chinr Television Broadcasting—$10.0 


| 

| 

Including Universal, Bank Wound, Universal Progressive 
| and Solenoid. All are precision-built to highest engineering 
standards and conform exactly to specifications. For uniform 
| high quality, prompt delivery and economical unit costs, 
iB specify coils by Fugle-Miller. Radio, TV and JAN speci- 
1 | : fications are a specialty. Phone, wire or write for quotations. 
| 
| 
| 
| 
| 
| 
| 
J 


ADDRESS INQUIRIES TO DEPT. E6 


L-2 
This offer applies to U. S. only 





ELECTRONICS — February 1954 Want more information? Use post card on last pags 





N ALNICO 5 b* Fi PLANTS AND PEOPLE continued) 
ew C as 5.70 early worker with electron tubes 


and invented the system of modula- 

illi d t : | tion which solved a radio telephone 

mi ion energy pro uC nomind problem simply and_ practically. 
The system today bears his name. 

A new permanent magnet alloy Composition of new Alnico 5Cb In 1914 Dr. Heising entered the 

laboratories of the Western Elec- 


tric Co., specializing in the develop- 
of any Alnico—has been devel- per and iron (like other Alnico ment 


with the highest energy product includes aluminum, cobalt, cop- 


and construction of radio 
oped by Thomas & Skinner re- grades)—plus T&S-added colum- transmitters of increasing power. 

His other activities include car- 
rier currents, piezo-electrics and 
fundamental research. He retired 
inal, the new alloy——-5Cb—has a Alnico 5Cb the stability necessary | recently from the Bell Laboratories 


search engineers. With an energy bium. It is the addition of this 


product of 5.70 x 10° Bd Hd nom- relatively rare element that gives 


residual flux density of 13,300 and to provide consistently high mag- | after 39 years of service 


a coercive force of 650. netic values. 
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Graph shows typical demagnetization and energy product curve of new T&S 
Alnico 5Cb. This new alloy offers an energy product of 5.70 million nominal, and 
through the addition of columbium has greater stability with consistently high 
magnetic values. 

Applicable to all designs now = T&S Alnico 5Cb. For detailed in- 
utilizing the magnetic properties formation, write today for Bulle- 
of any Alnico grade, Alnico 5Cb tin 1253. 
adds the advantage of increased — : . s 
; : Specialists in Magnetic Materials 
gap flux density. Immediate bene- 
fit to present meter and motor Morris H. Cook 


applications, for example, is cor- 


; | Executives Change At 
responding increase in torque. =) Bell Laboratories 


t 


f ' 
WILLIAM H, MARTIN, Bell Telephone 

. ” 
Whatever your design problem Thomas Skinner Laboratories vice-president in 
microphones, meters, klystrons, & : charge of station apparatus and 
radar, magnetic pickups, speakers STEEL PRODUCTS COMPANY. INC outside plant development, quality 


assurance and design engineering 
the answer may be the new 


has resigned to become Deputy As- 
1122 East 23rd Street sistant Secretary of Defense (Ap- 
INDIANAPOLIS, INDIANA plications Engineering). He will 
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New! All-Nylon! Fungus-Proof ! 
GUDE-NYLACE 


Flat Braided Lacing Tape 


Write for samples, 
complete information 


Available for envelope types T7, T8, MT8, 
T9, T12, ST12, T12ZD], ST14, S14, STI6, 
T5!/,, T6!/,,MT-IC, ST19, T14, ST128CT-9. 


@ EASY ON HANDS @ SAVES TIME 
@ FLAME RESISTANT 


Flat braided lacing tape for all electrical harnesses 
with either continuous or interrupted ties. 

Guaranteed free of all wax and foreign materials 
—only 100% pure Dupont Nylon ts used in the 
construction of Gude-Nylace— excellent for 
strength, durability. 

Slip-proof knots, easy to tie, easy On operator's 
hands even without gloves. 

Complies with fungus resistant requirements of 
Gov. Spec. Jan-T-713. 


GUDEBROD BROS. SILK CO., INC. 


Electronic Division: 225 West 34th Street, New York 1, N. Y. 
Executive Offices: 12 South 12th Street, Philadelphia 7, Pa. 


VACUUM TUBE 
RETAINERS 


These retainers are used to se- 
cure Vacuum Tubes and to resist 
side motion of Vacuum Tubes 
used in radio equipment which 
is subject to shock and vibra- 
tions. These retainers meet the 
requirement of all JAN specifi- 
cations. The insulated portion is 
made of a melamine base Fibre 
Glass Phenol which provides 300 
volts insulation to ground and 
withstands a temperature of 
350 F. The insulated plate can 
readily be fastened or released 
by hand. 


Manufacturers of 
Electronic Components 


60-DAY 
FREE TRIAL 


of America’s most popular 


bench assembly stool 


A tired worker costs MUCH 
more than a good chair 


© 4way adjustable backrest 

*@ Scroll shaped posture seat 

© Tamper-proof tubular all-weided 
construction 

© Adjustable height ranges from 
17” to 25" or 24” to 32” 


Now test Royal's famous No. 515 
stool in your own plant without cost 
or obligation. See why the country's 
top firms choose it for superior versa- 
tility and durability. Write for free 
trial stool today! 


metal furniture since ‘97 > 


Royal Metal Manufacturing Co. 


175 North Michigan Avenue, Dept. 2102, Chicago | 


Factories Los Angeles + Michigan City, indiana 
Warren, Pa. + Walden, N.Y. + Galt, Ontario 
Showrooms: Chicago + Los Angeles « San Francisce 
New York City * Authorized Dealors Everywhere 


Royal Metal Mfg. Co, 175 N. Michigan Ave., 

Dept. 2102, Chicago 1, ill. 

O We want to test your No. 515 stool for 609 days with- 
out obligation. Send short tal! model 

© Please send your new cataiog of industria! seating 


Name 


Firm Name 


JAMES IPPOLITO & CO.. INC. 
401 CONCORD AVENUE, BRONX 54, N. Y. 
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HERMETICALLY SEALED 
TO MIL-T-27 SPECIFICATIONS 


NYT offers a wide variety of transformer types to meet 
military and civilian specifications, designed and manu- 
factured by specialists in transformer development. 


Latest NYT service for customers is a complete test 
laboratory equipped and approved for on-the-spot 
MIL-T-27 testing and faster approvals. 


NEW YORK 
TRANSFORMER CO., INC. 


ALPHA, NEW JERSEY 


Want more information? Use post card on last page 
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be succeeded by Morris H. Cook 
who has been elected a vice-presi- 
dent of the laboratories. 


IRE Organizes Group 
On Management 


INSTITUTE OF RADIO ENGINEERS has 
organized a professional group on 
engineering management in elec- 
tronics. 

The group is sponsoring a course, 
through March 5, 1954, on ‘“Engi- 
neering Management in the Elec- 
tronics Industry” and meets regu- 
larly in Los Angeles. A new series 
is planned for shortly after March 
5 because of the interest shown in 
the course by IRE members. 

Twenty-seven companies in the 
Southern California electronics field 
are represented in the discussion 
group. T. W. Jarmie, division en- 
gineer of the L. A. division of the 
Electronic Engineering Co. of Cali- 
fornia, is chairman of the group. 


Fielden Instrument 
Appoints Maltby 


FREDERICK L, MALTBY was ap- 
pointed technical director in charge 
of all research, development and 
design facilities at the Fielden In- 
strument Division of Robertshaw- 
Fulton Controls Co. 

Previous to joining the company, 
he served in various capacities from 
senior development engineer to 
technical director of the Bristol Co. 
of Waterbury, Conn. from 1944 to 
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THE WORLD'S 
LEADING AIRLINES 


TOUGHER! 


... to insure the dependability 


and accuracy of their vital ‘ i (Mn 
communication systems sa& NSN 
under all extremes of SS | 
~ As; Mie | | LEADER POINT 
Thy By Ns CAP SCREWS 


service conditions. 


Dropping, knocking against 
metal surfaces and faulty 


wrauay snts Meg line-up are major causes of 


damaged threads. Allen’s 
\\ Stacdavd Prezo Company, CARLISLE, PENNA. rg new unthreaded leader point 

substantially reduces the 
- = _ causes of screw thread in- 
jury, or damage to threaded 


holes. Grip Heads, precision 
’ ’ ’ fit sockets that adhere to the 
iF iv’S NEW... UF IT’S NEWS ...IT’S FROM 


key, plus the new leader 
points, make Allens the 
world’s easiest starting cap 
screws, particularly in 
inaccessible spots. Sold only 




















Again, there is much that is new and 
much that is news from Eleo Corpora- 
tion. This time, it is the introduction of thru leading Industrial 
Elco’s UHF tube-socket — the critical Distributors. 
link in the UHF chain. And, as with all 
other Elco products, the UHF socket 
you see illustrated here has been devel- 
oped and produced with highest- 
efficiency as its goal. With its use, elec- 
trical and mechanical stability is assured. 
The low-loss phenolic body has been designed for strength and low capacitance. 
Contacts provide good retention of the tube; and short contact-path greatly 


reduces contact resistance. All metal parts are cadmium plated for durability and 


resistance to wear, thereby insuring high quality performance characteristic of 

Elco products. Upon your request, we will forward complete technical data to you. ALLEN 
Full information is also available concerning Elco Corporation’s complete quality MANUFACTURING COMPANY 
line of miniature and sub-miniature tube-sockets, shields and Varicons — the Hartford 2, Connecticut, U.S.A, 


sensational miniature connector now available with covers, brackets and handles. 


For Catalog Sheets, Call GArfield 6-6620 or Write ELCO Corp., 190 W. Glenwood, Phila. 40, Pa. 
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Look to...... 


DUMONT 


Plastic Film 
CAPACITORS 


TYPE 
T 


DU PONT 
MYLAR FILM 








q UNCASED SECTIONS 








Made with DuPont Mylar Film 
TYPE T (MYLAR FILM) GOOD UP TO 135°C 
TYPE TF (TEFLON FILM) GOOD UP TO 250°C 


@ Highly Moisture Resistant 
@ Tabs Securely Anchored 


Available also in @ “Low Soakage 


Metal and:Ceramic Tubes 
and in Metal Cans 


(TYPE CP 70) 


@ 10,000 Meg. per Mfd. at 850° C 
@ .01% P.F. 

@ 1% - 2% - 5% - 10% - 20% Tol. 
@ Type T.A. - Metal Tube Case 

@ Type T.B. - Ceramic Case 

@ Type 170 - (CP 70 Can) 

Ideal for Computers 


etc. Special designs 
up to 50,000 volts. 


Several sales territories now open. Contact us for details. 


Write for Descriptive Bulletin #40 


DUMONT-AIRPLANE & MARINE INSTRUMENTS, «Tin 
OFFICT FACTORY 


im Street Se a ee oe ee 


Pennsylvania 
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1952. Prior to that, he was an elec- 
trical engineer at Wurlitzer and 
taught physics and communications 
at the University of Buffalo. 


Blonder-Tongue 
Names Rogers 


DONALD H. ROGERS has been ap- 
pointed chief engineer of Blonder- 
Tongue Laboratories of Westfield, 
N. J. He is enlarging the staff of 
the engineering department and 
will accelerate the firm’s research 
and development programs. 

Rogers, who has been associated 
with Blonder-Tongue for over one 
year, previously supervised elec- 
tronic development work for Wes- 
tern Electric and Utility Electronics 
Corp. 


NBC Elects President 
And Vice-President 


SYLVESTER L. WEAVER, JR. was 
elected president of the National 
Broadcasting Company and Robert 
W. Sarnoff was named executive 
vice-president. 

Weaver joined NBC in 1949 as 
head of its tv operations after 23 
years in the broadcasting and ad- 
vertising business, including service 
as vice-president in charge of 
broadcasting for Young & Rubicam 
and advertising manager for the 
American Tobacco Co. He was put 
in charge of both radio and televi- 
sion networks for NBC in the 
summer of 1952 and became vice- 
chairman of the board in December 
of that year. 

Sarnoff, son of Brig. General 
David Sarnoff, joined NBC in 1948 
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Our expanding program in the development of highly 
specialized equipment such as radar, electronic com- 
puters and guided missile ground control devices 
has created excellent opportunities for experienced 
engineers from the B.S. to Ph.D. level. 


The Electronics Division offers a variety of challenging 
problems requiring design engineers with a high 
degree of originality and ingenuity. 


In addition to professional recognition and industrial 
Stability, Westinghouse positions offer, for example 


ONE OPENING 


SENIOR SYSTEMS ENGINEER 
—FIRE CONTROL 


DUTIES: Systems analysis and 

planning of fire control 
systems for all types of 
weapons including mortars, 
anti-aircraft and missles. 
Block diagraming. Prepara— 
tion of block specifica- 
tions. Recommending for 
study or laboratory investi- 
gation of "off-—the-curve" 
techniques. 
Coordination of junior en- 
gineers in such laboratory 
investigations. Preparation 
of technical proposals. 

REQUIREMENTS: At least a Master's 
degree in Mathematics, 
Physics or E.E. and 5 to 10 
years experience including 
several years design work. 


FOUR OPENINGS 
SENIOR RADAR ENGINEER 


DUTIES: Applied research, devel= 
opment and design of 
advanced radar, fire control 
and missle guidance equip— 
ment. Openings exist in the 
fields of pulsed circuits, 
video, simulators, pre- 
amplifiers, linear and loga- 
rithmic post amplifiers and 
MTI and in analysis and 
synthesis of complex radar 
systems. 


REQUIREMENTS: B.S. degree in 
E.E. or Physics and 3 or 
more years design 
experience. 


ADDRESS: 

R. M. Swisher, Jr. 
Employment Supervisor, Dept. F-3 
Westinghouse Electric Corporation 

109 W. Lombard Street 
Baltimore 1, Maryland 


Opportunities, at company expense, for advanced 
degrees 


Exceedingly liberal patent disclosure compensation. 


Salaries individually determined according to ex- 
perience and ability. 


Promotion on basis of individual merit. 


Assure yourself of a chance to be considered for 
one of the following opportunities. Write today! 


THREE OPENINGS 


SENIOR RADAR INDICATOR 
SYSTEMS ENGINEER 


DUTIES: Systems planning, study— 
ing, proposing, carrying on 
applied research, develop— 
ment and design of advanced 
radar indicator systems for 
all types of radar systems 
including search, fire 
control and missle guidance. 
Coordination of 5 to 10 
subordinates. 


REQUIREMENTS: B.S. degree in 
E.E. or in Physics and 5 to 
10 years design experience 
in the radar field with 
emphasis on indicators and 
analog devices. 


THREE OPENINGS 
TECHNICAL WRITERS 


DUTIES: Preparation and editing 
of technical reports and in= 
struction manuals for com— 
munications, radar and 
missle guidance equipment. 


REQUIREMENTS: B.S. degree in 
E or Physics and 3 years 
technical writing 
experience. 


Or, if you have experience in 
fields of antennas and wave— 
guides, high frequency heating 
applications, servo mechanisms, 
magnetic amplifiers, magnetic 
deflection yokes, magnetic 
materials, transformers, or com= 
ponents, send resume at once! 


Westinghouse 


GS ) v 


BALTIMORE, MARYLAND 


Want more information? Use post card on last page. 





Broadband 


Coaxial 


Lowest Power om 
No Electrical Discontin 


2700 
frequency to 
tinuous service at any e offers the 


: n 
gQ0 transmission . with the 


till retains \ 
ard for insulator spacing apbeceni “ 
fi h efficiency and low VS = oor 

e nd 6Ye"’ sizes and in 90 0 ms 

- ooth and complete 
by 

agen : nstallation time 
a on oe ean “sn ii ienced installers.) 


m 
i toned actual field insta 
7/0 


er ve 


mbly © 
av hee °° ex 


Product Development Company manufactures parabolic antennas, 
omni-directional and bi-directional arrays, corner reflectors, coaxial 
cable and associated system components for various types of 
commercial and military service. Investigate Prodelin ‘‘Job- 
Packaging” today! 


The World's Finest Transmission Lines 


305 Bergen Avenue 
Kearny, New Jersey 
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PLANTS AND PEOPLE (continued) 


where he served in a variety of 
executive capacities and launched 
“Victory at Sea”, the NBC-Navy 
documentary, for which he re- 
ceived the Navy’s Distinguished 
Public Service Award. He was 
elected a vice-president in 1951, 
named head of the NBC film divi- 
sion a year later, became Weaver’s 
executive officer last September, and 
was elected to the board of directors 
in October of 1953. 


Motorola Appoints Tansey 
Service Head 


JOHN P. TANSEY, formerly service 
contract manager, was named na- 
tional service manager of Motoro- 
la’s Communications and_ Elec- 
tronics division. He succeeds Fred 
Schnell who has been designated 
staff assistant to Daniel E. Noble, 
vice-president in charge of the divi- 
sion. 

Motorola now has over 700 au- 
thorized service stations, which 
are privately owned, located 
throughout the U. S. to handle 
service for two-way radio users. 


Standard Engineers Society 
Elects Officers 


THE Standards Engineers Society 
announced the reelection of William 
L. Healy of GE as president for 
1954, Others elected include: Madhu 
S. Gokhale of RCA Victor, reelected 
as vice-president; Harold J. Nu- 
gent, manufacturers’ representa- 
tive, treasurer and Fred M. 
Oberlander of RCA Victor, secre- 
tary. 

Reelected to the board of directors 
are: Herbert G. Arlt of Bell Labor- 
atories; W. G. Baird of IBM and 
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HOW. | 
Barnstead 


PURE WATER 


RCA requires Pure 
Water . copper-free 
to an extreme degree 
and free from organic 
impurities for trouble. 
free TV picture tubes. 
That is why RCA makes 
use of Barnstead 200 
gph double-effect Stills 
in combination with 
Barnstead 1000 gph 
Demineralizers 


LIKE RCA... 


THOUSANDS OF 
PLANTS THE WORLD 
OVER MAKE USE OF 
BARNSTEAD EQUIP- 
MENT FOR OBTAINING 
PURE WATER 


If you use water, in any of countless 
manufacturing and processing operations, 
you will find that Barnstead equipment 
producing either demineralized or dis- 
tilled water, or both, will insure better 
products, consistent results, fewer rejects; 
and will cut your costs in many ways 
Join the thousands of companies the 
world over who look to Barnstead for the 
solution to their Pure Water problems 
Write today stating your problem. Our 
engineers will make recommendations 
without obligation , recommendations 
that will cut costs and increase 
production 


The Right We Make 
Equipment For Both ... Stills 

Your Pure and 
Water Needs \ Demineralizers 


| Rarnstead 


SUE S&S STERILIZER CO, j 


84 Lanesville Terrace, Boston 31, Mass. 
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FOR MARKING... 


F PLASTIC ¢ METAL 
GLASS * PAPER 
RUBBER ° CERAMIC 

CARDBOARD 

in such products as 
Resistors, capacitors, 
valves, tubes, labels, 
sleeves, spark plugs, car- 
tons, etc., etc. 

THESE PRODUCTS 
AND MANY OTHERS 
OF ALMOST ANY 
MATERIAL AND SHAPE 
CAN BE IMPRINTED 


ON THE 


REJAFIX 
MARKING MACHINE 


Why not send us samples of your products? They will be test-printed and 
returned to you for your examination! 


@ REJAFIX HAND-OPERATED MODELS FOR SMALL 
RUNS. FULLY AUTOMATIC MODELS FOR MASS 
PRODUCTION. 


EST. 1922 


POPPER & SONS # ire a 
INTRODUCING = 
| THE "RUNT” 


Sub-Miniature 


NM-2 Precision 


Wire Wound 
Resistors 


A remarkable new sub-miniature addi- 
tion to the famous “N-Cap” line of 
precision wire wound resistors. Meas- 
ures a mere 4%” x 4”. Power rating 
.1 watt. Values up to 60K + 1%. 
Hermetically sealed to withstand 
rugged environmental conditions. 





“N-Caps” also available in all standard 
MIL-R 938A sizes. 


| =" “ ae fe lustrated Catalog on ‘N-Caps”* 
| ‘ : and other precision, wire wound 
“a products contains valuable engi- 

neering data. Write for it today. 


EASTERN PRECISION RESISTOR CO. 


Richmond Hill 18, New York 


Want more information? Use post card on last page. 
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into your \_- 
o 
equipment When repairs and maintenance of 


electronic equipment are needed, 

wasted time costs money! Alert manufacturers have totally 
eliminated the laborious step of “getting at” vital components 
by installing Grant Industrial Slides. 1s your equipment 
mechanically up to its high electronic standards? If not, 

Grant offers you: 


Stock Slides. A great variety of types, suitable for most needs 
is in stock and available for immediate delivery. 

Custom Slides, Our engineering staff will assist you at your plant 
and develop slides that fit your requirements perfectly. 

W rite today for our complete Industrial Slide Catalog. 


Grant Industrial Slides 


Grant Pulley and Hardware Corporation 


31-73 Whitestone Parkway, Flushing, New York 
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Victor S. Gittens of Philco. 

Jerome L, Steen of Sylvania and 
John Gaillard of the American 
Standards Association have become 
new members-at-large on the board 
of directors. 


Helipot’s New Plant 
Officially Open 


HELIPOT CorP., a division of Beck- 
man Instruments, officially opened 
its new eastern plant in Mountain- 
side, N. J. 

The new plant provides 14,000 
sq ft of space in which many models 
of the company’s line of precision 
potentiometers and turns-counting 
Duodials will be made. 

An additional 6,000 sq ft in the 
new plant will be occupied by the 
eastern regional offices and show- 
rooms of the Beckman division of 
the company. 

David C. McNeely, formerly sales 
manager of the Philadelphia Gear 
Works, has been appointed national 
sales manager of Helipot Corp., ac- 
cording to D. C., Duncan, vice-presi- 
dent and general manager. 


Educational TV Group 
Names Braum 


CyrRiIL M. BRAuUM, former chief of 
the television facilities division of 
FCC, joined the consultant staff of 
the Joint Committee on Educational 
Television. 

“Braum will provide general en- 
gineering assistance to educational 
channel applicants”, explained 
Ralph Steetle, JCET’s exeeutive 
director, ‘He will also be available 
to consult with engineers employed 
by educators to prepare station ap- 
plications. He will keep the educa- 
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let WILLIAMS 
help you apply 


ENGRAVE. 


NAME PLATES - PANELS - DIALS 


in your own shop 


ferric oxides 


to the manufacture 
of your 





FERRITES 


You'll be well repaid by getting 
the facts on a special group of 
Pure Ferric Oxides, developed 
by Williams especially for use 
in the manufacture of ferrites. 


Williams Ferric Oxides analyze 
better than 99% Fe.,O;. They 
contain a minimum of impuri- 
ties. They are available in a 
broad range of particle sizes and 
shapes. Among them, we’re cer- 
tain you'll find one that’s ‘‘just 
right”’ for your requirements. 
The proper application of Ferric 
Oxides to the manufacture of 
Ferrites is our specialty. 


Tell us your requirements ... 
we'll gladly send samples for 
test. Chances are good that our 
Ferric Oxide ‘““Know How’”’ can 
save you considerable time and 
money. Address Dept. 25, C. K. 
Williams & Co., Easton, Pa. 


* PAY, 
COLORS & PIGMENTS 


Cc. K. WILLIAMS & CO.* 
Easton, Pa. «+ East St. Louis, Ill. 
Emeryville, Cal. 


IP S., We also produce IRN Magnetic Iron 

-—_— powders for the Electronic Core in- 

dustry, the Magnetic Tape Recording Indus- 

try and others. Write for complete technical 
information. 
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CURVED SURFACES 
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10,000 IN USE Accepted by all leading manufacturers 
as the speediest, most versatile portable engraver. Only 
the NEW HERMES has these patented features: 


e Adjustable for 15 ratios. 


e Automatic depth regulator. 


e Self-centering holding vise. 
e Adjustable copy holders. 


SEND FOR BOOKLET 1M — 29 


NEW HERMES ENGRAVING MACHINE CORP. 


13-19 University Pl. 


New York 3, New York 








Versatile 


For development... production... 


FREQUENCY AND 
FM DEVIATION 





Meters 


and 


communication testing! 


TO" LAMPKIN 105-8 
MICROMETER FREQUENCY METER 
Heterodyne-type, uses one crystal to measure 
all frequencies from 0.1 to 175 me. Accuracy 
better than 0.005%. 
frequency, of percentage of error from de- 


Readings in absolute 


sired frequency. Useful as precision, low- 
level, CW signal generator, 


Price $220.00 


20 me. up. 


MEET FCC SPECS—for mobile-radio mainten- 
SMALL SIZE—less than 13 
than 14 lIbs., apiece. 


ance wide, less 


For technical data, mail coupon today! 


LAMPKIN LABORATORIES, INC. 


Bradenton, Florida 


Want more information? Use post card on last page. 
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LAMPKIN 205 
FM MODULATION METER 
Direct indication of peak deviation on voice 
modulation, 0-25 ke. positive or negative. 
Tunable 25-200 mc. in one band. Doubles as 
Built-in 


speaker. Jack for oscilloscope. Price. $2 40. 


relative field-strength meter. 


LAMPKIN LABORATORIES, INC 
INSTRUMENTS DIVISION 
BRADENTON, FLORIDA 

Without obligation, pleose send me 
data on Lampkin meters. 
Name —__ instante 
Street ___ 
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JAN-type Centralab 
STANDOFFS in stock 


Stop searching — Centralab has’ em! 


@ All JAN standoffs carried in stock. 
@ All standoffs grade L-5 
(JAN-I-8, JAN-I-10). 
@ High dielectric strength 
(240 volts per mil.). 


@ Low loss at high frequencies 
(Loss factor at 1 MC, — .007). 
@ High mechanical strength 
(18,000 psi. modulus of rupture). 


®@ Harder than quartz (7.5 Mohs’ scale). 


@ Impervious to moisture or acids 
(0 to .02% absorption). 


ORDERING iS simplified too — all parts 
are stamped with the JAN designation, All units ar¢ 
carried in stock for immediate shipment. Write for 


Bulletin 42-181 for complete technical data 





A Division of Globe-Union Inc. 
914 E. Keefe Avenue * Milwaukee 1, Wisconsin 
in Canada: 604 Mt. Pleasant Road, Toronto, Ontario 


\iegOsi 


VARIABLE CHRAMIC PRINTED CERAMIC 
ersisroes caracitoes q.ecteomic Cecuits tmsuLators | 


Industry’s greatest source of standard and special 
electronic components 


Want more information? Use post card on last page 
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Cyril M. Braum 


tors informed about important 
technical tv developments through 
participation in conferences and 
written reports,” Steetle said. 

A registered professional engi- 
neer in the District of Columbia, 
Braum has been with FCC since 
1937. 

As chief of the tv facilities di- 
vision he has had responsibility for 
processing both educational and 
commercial tv applications. 

According to Steetle, Braum will 
also be available as engineering con- 
sultant for the National Citizens 
Committee for Educational Televi- 
sion. 


MeMillan Laboratory 
Appoints Overholt 


EDWARD B. MCMILLAN, president 
of McMillan Laboratory of Ipswich, 
Mass., announced the appointment 
of Ray Overholt, formerly director 
of the laminated plastics and metals 
Palmer Laboratory of the United 
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AMPLIFIERS 


for 


improved Circuit Performance, 
Life and Reliability 





@ Rugged @ Dependable Le j Available in three ranges 
@ Hermetically sealed : aia Eliminates need for refer. 
LB case pile ence voltage source 


@ Three contro! windings ee Simplifies wiring 


& 


These outstanding Series RG-60-D Magnetic Amplifiers by ATLAS provide 
extreme ruggedness and unfailing dependability for many voltage control 
applications. By improving the performance and life of circuits in which 
they are used, costly maintenance and repairs can be reduced. Competitive 
in price with other voltage control methods, ATLAS Magnetic Amplifiers 
have all the features you have always desired. 


WRITE to Dept. AD for Bulletins for complete specifications. 








ATLAS ENGINEERING CO., Inc. 
& IL A ) 3 EDGEWOOD ST., ROXBURY, MASS. 
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0. 8. C. 990 Series Connectors 
Time Tested Performance 


990 Series connectors with long contacts assure 
positive and dependable contact under condi- 
tions of severe vibration or shock. 


990-S Series connectors with short contacts as- 
sure quick engagement and disengagement. 


Let us work out your specific problems. 
See us at the | R E Show— booth 625 


scl . 8. COMPONENTS, Inc. 


Associated with U. S$. Tool and Mfg. Co, inc 


454-462 East 148th Street, New York 55, N. Y. CYpress 2-6525-6 


Want more information? Use post card on last page. 











PLANTS AND PEOPLE continucd) 


States Plywood Corp., as technical 
director of the manufacturing divi- 
sion. 

During the past 16 years, he has 
been associated with the chemical 
field while with Du Pont and later, 
with electronics in radome engineer- 
ing and production while associated 
with United States Plywood. 

He will continue his work on the 
advancement of radome manufac- 
turing techniques which he has been 
doing since the first stages of World 
War II. 


Hill Named Pentron 
Research Director 


LESLIE HILL was appointed director 
of research for the Pentron Corp. 
of Chicago. He joined Pentron in 
November of 1953. Formerly, he 
developed electronic and mechanical 
devices for the British and Egypt- 
ian governments. 


Johns Hopkins Names 
Henry Porter 


HENRY H. PORTER, supervisor of 
the Johns Hopkins University ap- 
plied physics laboratory’s Bumble- 
bee guided missile program since 
1948, was named as an assistant 
director of the laboratory for plan- 
ning. He will be chiefly concerned 
with laboratory planning, policy 
and objectives. 

The laboratory, established in 
1942 to continue development of the 
proximity fuze, is now engaged in 
guided missile research and develop- 
ment for the Navy. 

During World War II, Porter 
worked on the development of 
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Augat Adjustable Tube Clamps 
are 3 ways more dependable! 


. Made of 18% nickel silver for greater fatigue value, 
tensile strength and durability. 
Available in an endless variety for standard and special 
type tubes. 


Rigidly tested; meets all requirements of government 
specifications. 


STYLE # DIAMETER—INCHES 


1001 “pee Ps 2.185 — 2.250 
1002 : an ae ae es 

1003 

1004 * oe" 

1005 . « we a 1.125 — 1.250 
1010 — ‘ 1.062 — 1.375 
1022 ° e 8 1.150 1.375 


Write today for Catalog and Samples 


AUGAT BROS. INC. 


31 PERRY AVENUE + ATTLEBORO, MASS. 
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HENRY AND MILLER INDUSTRIES, Inc. 


Offices N. Y. C. 


675 Garfield Ave., Jersey City, N. J. 
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TS-148/UP 


EQUAL TO OUR 
GOVERNMENT TYPE DESIGNATION 
UPM—33 


@ NEW AND IMPROVED DESIGN 
@ OUTSTANDING PERFORMANCE 
@ MORE RUGGED CONSTRUCTION 


aie ed 
| Specifications . 


| 
| 


| Maximum dispersion of spectrum: 


Attenuation (Spectrum Amplitude): 3-70 db 
uncal 

Frequency range: 8430 Mcs-——-9660 Mcs. 

| Frequency sweep: 10—30cps continuous. 

Frequency swing (FM sawtooth) of analyzer r-t 
oscillator: 40-50 Mcs. 

Maximum error: +4 Mcs 

1.5 Mecs per 
inch. 

a i-f bandwidth at half power point: 50 
cs. 


| Sensitivity to CW: 





a. spectrum amplified position: 80 db below 
per inch deflection on oscilloscope 
ienies 
b. Spectrum position: 55 db below 1 W per 
inch deflection on oscilloscope screen. 
Weight: 86 pounds ((complete in armored case 
with all accessories). 


Write or wire for prices 
and delivery schedule 


GeM EQUIPMENT Co., Inc. 


“Hhere Hi-Ouality Is Fandamental” % 


7309 VARNA AVENUE 
NORTH HOLLYWOOD, CALIF. 


Phone: POplar 5-4185 





KEN-SEAL 
Molding Process 
is Simple 

and Positive 


1. Units are pre-heated for 
moisture removal 


2. Open transformer. is inserted, 

in molds. 

3. KenSeal is poured at room temperature 
4. Vacuum is created to impregnate 

filled molds. 

5. Molds are removed from vacuum 
tanks and baked 


5. Unit is taken from molds and 
baked for final curing. 


KEN-SEAL 
MOLDED TRANSFORMERS 


Kenyon Transformer Co.,, Inc. 840 Barry St, New York 59 


Want more information? Use post card on last page 
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a proximity fuze for use in guns, 
naval gun directors and guided 
missiles. During the Korean war, 
he was assigned to the Far East 
as a representative of the opera- 
tions evaluation group of the De- 
partment of Defense. 


CBS-Columbia Appoints 
Maken And Petrany 


GUY MAKEN has been named man- 
ager and Joseph Petrany, assistant 
manager of the material control de- 
partment for CBS-Columbia, it was 
announced by Charles J. Kayko, 
administrative vice-president. 

Maken has been connected with 
electrical manufacturing organiza- 
tions since 1928, Prior to coming 
to CBS-Columbia last August, he 
was manager of material control for 
Kimerson Radio for five years. Prior 
to that, he held a similar position at 
Olympic Radio. 


Jacobs of GE 

Wins Award 

JOHN E. JACOBS has been selected 
as one of the nation’s outstanding 
young electrical engineers by Eta 
Kappa Nu and will receive an hon- 
orable mention award. 

The 33-year old scientist devel- 
oped the x-ray-sensitive cadmium 
sulfide crystal detector which is 
known for its application in auto- 
maticaliy assuring full and accurate 
levels of beer and other liquids in 
cans at unprecedented speeds. 

Dr. Jacobs first became associated 
with GE as a shipping clerk at the 
company’s Kansas City office. He 
received GE’s highest honor to em- 
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 uauwuimeanaae MANY LEADING ELECTRONIC COMPANIES DO 


SPOT DELIVERIES FOR U.S. Engineering, plant capacity, experienced “know how” end metal craftsmanship 
BILLED IN DOLLARS — SETTLEMENT BY YOUR CHECK have made Bennett a prime source of supply for many leading electronic and elec- 
CABLE OR AIRMAIL TODAY trical equipment manufacturers. Located in a suburb of Buffalo, the Bennett plant 
with complete facilities can deliver what you need when you want it. Send blue- 


VN prints or sample parts today for prices and delivery. 
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HIGHER TAPE SPEEDS 
WIDER TAPE WIDTHS 
HANDLES TELETYPE TAPE 


(j TO 60 INCHES /SEC. 


IN 5 MILLISECONDS 


WITH THE NE W 


DIGITAL MAGNETIC-TAPE HANDLERS 


SPECIFICATIONS 
Model Number 9OIA 901B 902 
Tape Speeds (in./sec.) 30/15 30/15 60/15 
Tape Widths v2 1/4" 174", 172", 3/9 
Number of Tracks 6 2 2 6 8 
Start-Stop Time 5 msec 5 msec 5 msec 
Reel Capacity 2,400’ 2,400’ 1,200’ 
Reel Size 10 1/2” 10 1/2” 8” 














High-speed magnetic-tape recorders having low start-stop times give a 
new dimension to data handling by absorbing digital information when 
and where it is made and making it available when and where it is needed. 


Digital information corresponding to any phenomenon can be re- 
corded as the phenomenon occurs, continuously or intermittently, fast or 
slow, and later fed at optimum speed into reduction devices such as 
computers, punch cards and printers. 


Speeds of 60 inches per second with 5-millisecond start-stop times 
permit digital techniques to be applied to jobs that previously required 
more expensive but less reliable methods. Typical applications include 
business machine problems, control of machine tools and other high- 
speed industrial processes, study of fast-moving missiles and telemetering. 


Potter Magnetic Tape Handlers offer, in addition to the new higher 
tape speeds mentioned, wider tape widths for more channels with lower 
tape tension controlled by photoelectric servos. And, the price is but a 
fraction of that of much less versatile recorders. Other data handling 
components and complete systems are also available for special problems. 


FOR FULL INFORMATION, WRITE DEPT. 1-C 


POTTER INSTRUMENT CO., INC. 


115 CUTTER MILL ROAD GREAT NECK, N. Y 


Want more information? Use post card on last page. 
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ployees, the Charles A. Coffin 
Award, given for major contribu- 
tions to science and company wel- 
fare. 


Sylvania Names Gunn 
General Sales Manager 


D. W. GUNN has been appointed 
general sales manager of electronic 
products for Sylvania succeeding 
Harold P. Gilpin, who has retired. 

He will be responsible for the 
sales of products of the radio tube 
division, the tv picture tube division 
and the electronics division. 

Gunn, who has been a member of 
Sylvania since 1931, started as a 
factory engineer with the company. 
He was appointed equipment sales 
manager in 1951, and until his new 
appointment, has been assistant 
general sales manager of the elec- 
tronics product sales division. 


Representatives In Los 
Angeles Elect Officers 


THE Los ANGELES chapter of Rep- 
resentatives installed its 1954 of- 
ficers. George Davis, chapter vice- 
president, was elected president. 
A. J. Rissi, secretary-treasurer, be- 
came vice-president and Frank A. 
Kmmet was elected secretary-treas- 
urer. , 

John J. Hill, retiring president, 
became chairman of the five-man 
board of directors which includes: 
John B. Tubergen, E. V. Roberts, 
H. A. Kittleson and Gerald B. Mil- 
ler, 

Ralph L. Power is executive sec- 
retary-treasurer, 

The organization, formed origin- 
ally as the Radio Boosters Club and 
later affiliated with the national 
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TM Ne alan SUSPENSION RIBBOw 


2 r ad In Gold and Other Metals 

ZJ aw 4 p 

— Or In Special Alloys 

SHIELDED TYPE " Remarkably free from ‘‘drift 

PLUGS & SOCKETS Made to specified torsional 

values expressed in dyne 

LOW LOSS PLUGS AND } . . centimeters per radian twist 
SOCKETS FOR HIGH . > : per centimeter length 


CONNECTIONS. 

nay) Ap BARE WIRES drown 
101 Series can be fur- 
nished with 4", .290", 
5/16", %” or VA" fer- 
rule for cable entrance. 
Knurled nut securely 
fastens unit together. 
Plugs have ceramic in- a “ 
sulation and sockets have peeve ee ofl 
bakelite. Quality con- 
struction, Fine finish. 
Assembly meets Navy 
specifications, 
For full details and en- 
gineering dota ask for 


Jones Catalog FINE WIRE ond RIBBON OF CLOSER-THAN-COMMERCIAL TOLERANCES 


No. CS-18. 
CONTROL, WITHIN CLOSE LIMITS OF THE FOLLOWING CHARACTER- 
JONES MEANS ISTICS: Size; Elongation; Tensile Strength; Torsional Properties; Electrical 
Proven QUALITY Resistonce; “tesa Coefficient of Resistance; Weight per Unit 
. Length; Purity... Write ter dota and complete list of products. 


Howarn B. Jones Division 
WEED rere BIR SiGMUND COHN CorRP 
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developed by INDUSTRIAL 
in the research and design 
of quality 


CAPACITORS 


Addition of the 8 mid. and dual 4 mfd. 
(600 vdc.) and dual 2 mfd. (1000 vdc.) 
makes Industrial’s series of small case 
size inverted single-stud-mounting tub- 
ular oil-filled capacitors one of the most 
extensive in its class. Similar important 
units of the same type in the 600, 1000 
and 1500 v. range keep this line fully 
abreast of the rigid demands of today’s 
electronic progress. 

Whatever your requirements may be, 
you'll find the answer in Industrial’s 
complete line of oil, wax, electrolytic, 
Stabelex(R) and special capacitors. 
We are not just engaged in the manu- 
facture of electronic components—we 
are specialists in the research, design 
and development of quality capacitors. 
Our experienced engineering staff is 
ready to serve you. Send now for full 


information, including illustrated cata- 
logs. 


49 WN. California Ave., 


Want more information? Use post card on last page. 
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body as a local chapter, was formed 
20 years ago and currently has a 
roster of 60 seniors and associates. 


Standard Coil 
Appoints Adams 


STANLEY ADAMS was named gen- 
eral manager of the Chicago plants 
of Standard Coil Products Co., it 
was announced by Glen E. Swan- 
son, president. Associated with the 
radio and tv industry since 1939, 
Adams, for the past seven years, 
has been manager of Standard 
Coil’s plant at Bangor, Michigan. 

Standard Coil operates four 
plants in the Chicago area, having 
about 200,000 sq ft of combined 
production space. Other plants are 
located in Los Angeles, Aurora, III. 
and North Dighton, Mass. 


Nunan Named President 
Of Consolidated Vacuum 


ELECTION of J. Kneeland Nunan as 
president of Consolidated Vacuum 
Corp. of Rochester, N. Y., a sub- 
sidiary of Consolidated Engineer- 
ing Corp. of Pasadena, Calif., w 
announced by Philip S. Fogg, presi- 
dent of the parent company and 
board chairman of Consolidated 
Vacuum. 

Nunan, who was named executive 
vice-president of the Rochester firm 
in early 1953, succeeds Fogg as 
president. Fogg will continue as 
chairman of the board, 

Consolidated Vacuum, which was 
formerly the vacuum equipment de- 
partment of Distillation Products 
Industries, a division of Eastman 
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Kodak, was acquired by Consolid- 
ated Engineering in December, 
1952. Year-end sales figures for 
the subsidiary are expected to ex- 
ceed $4.5 million. 

Prior to becoming associated with 
Consolidated Engineering in 1952 
as vice-president in charge of sales, 
Nunan was employed by Howard 
Hughes. Before joining Hughes, 
he served as general manager of the 
motion picture department of the 


J. Kneeland Nunan 
Ansco Division of General Aniline 
and Film Corp. and introduced the 
Ansco color process to the motion 
picture industry in 1946. 

He was formerly assistant dean 
of engineering and assistant profes- 
sor of electrical engineering at the 
University of Southern California, 


Clevite Makes 
Personnel Changes 


DOUGLAS C. LYNCH has been pro- 
moted to executive vice-president 
of Brush Electronics, one of the 
units of the Clevite Corp. He has 
been vice-president of sales and, 
along with his new duties, will con- 
tinue to direct the sales division. 
He joined the company in 1952, pre- 
viously having been assistant gen- 
eral manager for Westinghouse In- 
ternational. 

C. J. Mayers, who has been 
treasurer and controller, advanced 
to vice-president and treasurer. He 
has been with Brush since 19438. 

B. H. Van Houten becomes a vice- 
president and will continue as direc- 


in oath mM Califor nual 


A NEW 
BROCHURE 


Fresh off the press, and full of 
interesting information, here is a 
brand-new brochure telling you all 
about the industrial advantages of 
the Long Beach area—zin the rich 
market of Southern California 
Everything from A to Z (airports 
and Zephyrs) is summarized. Get the 
facts on the vast pool of skilled and 
semi-skilled labor. Learn for your 
self the twelve reasons why Long 
Beach has become one of the lead 
ing industrial centers. Read how 
you will benefit from locating your 


plant here 


WRITE FOR YOUR COPY 

The compact brochure lists 12 rea 
sons for locating your plant in the 
Long Beach area. Plenty of skilled 
labor; savings in transportation, 
taxes, utilities and insurance; low 
cost land, construction and opera 
tion; and good housing facilities are 
a few of the profit-making factors 

Write today for full information 
Free —and confidential, of course. 


CHAMBER OF COMMERCE + DEPARTMENT OF INDUSTRY 





tor of employee relations. ; 
Arthur D. Schwope joined the 200 East Ocean Boulevard, Long Beach 2, California 
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APPLICATION 
FOR EMPLOYMENT, VECO 
THERMISTORS would be well able to sup- 


port such extraordinary qualifications. 


VECO THERMISTORS HAVE A VERY HIGH NEGA- 

TIVE TEMPERATURE COEFFICIENT OF ELECTRICAL RE- 
SISTANCE. Their SMALL SIZE and EXTREME SENSITIVITY TO 
THERMAL CHANGES offer engineers a circuit element which can 
be utilized in new designs, and in improving old equipment. 


VECO THERMISTORS have HIGH STABILITY, UNLIMITED LIFE °* 


when operated within their temperature ratings, and NO HYSTERESIS 
effects. These COMPACT, SHOCK-RESISTANT, semi-conductors are 
STOCKED in a WIDE RANGE of temperature vs. resistance char- 
acteristics—can also be produced to YOUR SPECIFICATIONS. Types 
of construction include RODS, DISCS, WASHERS, and BEADS, in a 
VARIETY of SIZES and MOUNTINGS. 


A FEW PRESENT USES: Time delay * Gas analysis * Volume 
limiting * Surge protection * Vacuum manometry * Flow measure- 
ment * Temperature control * Temperature measurement * Radar 
power measurement * Temperature compensation * Oscillator 
stabilization * Additional applications being developed every day. 


Have you considered all the possibilities of SIMPLIFYING YOUR 
CIRCUITRY—of designing for COMPACTNESS and INCREASED 
SENSITIVITY? A request on your business stationery will bring 
the VECO DATA BOOK, which contains specific technical informa- 
tion, characteristics, and applications of VECO THERMISTORS. 


$5.00 cash or money order, plus postage will 
bring you the VECO Experimental THERMISTOR- 
VARISTOR package, No. 168—7 items and 
application circuitry—over a $15.00 value! 


Visit Victory at 
the IRE Show 











Monutocturers of: 


TEMPERATURE SENSING DEVICES 

COMBUSTION ANALYZERS 

ELECTRONIC AND THERMAL CONTROL 
INSTRUMENTS 


Victory 


ENGINEERING CORPORATION 
Springfield Read. Umon, N J 


Tol UNieawifle 7.7189 


Went more information? Use post card on last page 





chief of mechanical metallurgy at 
Battelle Memorial Institute. In his 
new post he will direct immediate 
and long-range basic and applied re- 
search projects in metals for Cle- 
vite. 

Harry W. Dodds has been ap- 
pointed vice-president of engineer- 
ing services for Brush laboratories. 
He will continue as director of en- 
gineering services and pilot plants. 
Dodds has been with the company 
for three years and was previously 
associated with Brush Beryllium. 


Circuit Research 
Lab Formed 


ESTABLISH MENT of Circuit Research 
Laboratory in New York City was 
announced by the company. Its ac- 
tivities will be devoted to research 
and development work in radio, tv, 
audio and electronics including de- 
sign and development of experi- 
mental and production models and 
special test equipment. 

According to the firm, a new f-m 
receiver, free from multi-path inter- 
ference, and an audio amplifier 
using no transformers have been de- 
veloped. 

Kerim Onder is the engineer-in- 
charge of the laboratory. He has had 
15 years experience on the staffs of 
several companys, including Mar- 
coni in England and RCA Labora- 
tories in Princeton, N. J. 


Westinghouse Names 
Tube Sales Manager 


JOHN A. CURTIS has been appointed 
general sales manager of the West- 
inghouse Electronic Tube Division 
succeeding Harold G. Cheney, who 
has been named assistant to E. W. 
Ritter, vice-president in charge of 
the division. 

From 1938 to 1941, Curtis worked 
on the development of railway 
radio-telephone communications 
systems. From 1942 to 1945 he 
was vice-president of the Halstead 
Traffic Communications Corp. 

Later, he became manager of the 
mobile communications division of 
Farnsworth and directed its de- 
velopment of the first train-wide 
passenger entertainment system in- 


February, 1954 — ELECTRONICS 





Measurements Corporation 
MODEL 80 


STANDARD SIGNAL 
GENERATOR 


2 Mc. to 400 Mc. 
Individvally Calibrated Direct-Reading Dial 


FREQUENCY ACCURACY: 0.5% 


OUTPUT V@LTAGE: 0.1 to 100,000 
microvolts. 

OUTPUT IMPEDANCE: 50 ohms. 

MODULATION: Amplitude modulation 
0 to 30%. Internal modulation 400 


and 1000 cycles. Provision for exter- 
nal pulse and amplitude modulation. 


POWER SUPPLY: 117 volts, 50/60 
cycles. 70 watts. 


MEASUREMENTS 
CORPORATION 


eked, Baek, | @ NEW JERSEY 


AGMA INTERPRETATION 
OF YOUR GEAR DATA 
GRAPHICALLY PRESENTED 


To avoid possible inaccurate interpre- 
tation of the quality gear you require 
we enclose, with our quotation, a chart 
detailing the tolerances to which we will 
manufacture your gear. 


We base our price on the class of gear 
depicted on the chart. Our interpreta- 
tion is based on AGMA Standards for 
fine-pitch gears. 


6718 


Dexter MACHINE PRODUCTS, INC. 


CHELSEA, MICHIGAN, Box 328 
Phones: Detroit WE 3-1694—Chelsea 2-179 
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Negative temperature and 
voltage coefficients 


S.S.WHITE 80X Molded Resistors 


3 watts — 100 to 100,000 megohms 


S.S.White 80X Resistors have been 
developed to meet the exacting 
needs of high voltage equipment, 
such as electrostatic generators, 
X-Ray units, and specialized equip- 
ment used in atomic energy work. 
Their design and construction as- 
sures an unusually fine combination 


of characteristics for this work, chief 

among which are: 

® Negative temperature coefficients. 

® Negative voltage coefficients. 

® Excellent stability, durability and 
mechanical strength 

® Non-deterioration of values due to age. 

®@ Moisture resistant, non-hygroscopic base 
materialspecially processed to insure full 








WRITE FOR BULLETIN 4906 — It contains full information on 


protection against humidity 
®@ Space-saving compactness 


éy 


S.S.White 80X resistors. Copy sent on request. 


CB@, = 
THE Yhste INDUSTRIAL DIVISION 





DENTAL MFG. CO. Dept. R 10 East 40th St. 
—-&- NEW YORK 16, N.Y. 


Western District Office * 


Times Building, Long Beach, California 


FREQUENCY STANDARDS 


MICROMETER 


AVAILABLE IN 
SEVERAL MODELS 


CHECKED! —WRiTe For Literature 


This new precision instrument affords the highest 
degree of accuracy in reading. Elimination of back- 
lash assures positive resetting in either direction of 
rotation and automatically compenzates for wear of 
spindle and nut thread. Calibrations are large, leg- 
ible, easy to read. Features include temperature com- 
pensation construction, thimble stop to prevent 
thread jamming and a positive spindle lock. The 
instrument is easily reset for calibrated instruments. 


Telephone: 
ASBURY PARK 1-1716 


Want more information? Use post card on last page 
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962 DIA. 
GROOVE COLOR CODED 


FULL SIZE ié 12" LONG WEIGHT-35 0Z % 


Ss R200 Control Transformers, Transmitters and Resolvers—maximum error spread 


20 minutes of arc. Repeaters and Differentials—maximum error spread 30 minutes of arc. For 26 volt 


operation. Certain models for 115 volt and with variations in shaft dimensions also available. 
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SErles R900 Rugged, environmental-resistant unitized construction with guaranteed maxi- 


mum error 7 minutes of arc from electrical zero. Average error spreads within 5 minutes. The accuracy of 
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this series eliminates the need for complicated 2-speed Synchro systems in many applications. Advanced 


manufacturing techniques now make these performance advantages available at minimized cost. 


Technical Data on other Synchro develop- 
ments in various size ranges and for special 


applications available 


KEARFOTT COMPONENTS INCLUDE 

Gyros. Servo Motors, Synchros, Servo and 
Magnetic Ampiifiers, Tachometer Genera- 
tors. Hermetic Rotary Seals, Aircraft Navi- 
gational Systems, and other high accuracy SINCE 1917 


mechanical, electrical and electronic com- 


ponent: 


KEARFOTT COMPANY, INC., 1150 McBRIDE AVENUE, LITTLE FALLS, N. J. 


Midwest Office: 188 W. Randolph St., Chicago 1, Ill. West Coast Office: 253 N. Vinedo Ave., Pasadena, Calif. 
A General Precision Equipment Corporation Subsidiary 


Want more infcrmation? Use post card on last page 





PLANTS AND PEOPLE (continued) 


troduced on the Santa Fe’s Super- 
chief in 1949, 

Before joining Westinghouse, 
Curtis was manager of the track 
equipment department of the Pull- 
man-Standard Car Manufacturing 
Co., responsible for the development 
and sale of railway track mainte- 
nance machinery. 


Hopkins Joins 
CBS-Columbia 


DAVID J. HOPKINS has been named 
director of sales for CBS-Columbia, 
it was announced by Harry Schec- 
ter, vice-president in charge of 
sales. 

In making the announcement, 
Schecter said that Hopkins’ ap- 
pointment is in line with the firm’s 
program of reorganization and ex- 
pansion of its national sales force. 

Hopkins resigned as director of 
sales and advertising for Emerson 
Radio, with whom he has been as- 
sociated for 9 years, to accept his 
present post, 


Minneapolis-Honeywell 
Elects New Officers 


HAROLD W. SWEATT, president of 
Minneapolis-Honeywell Regulator 
Co. since 1934, was elected chair- 
man of the board, succeeding Mark 
C. Honeywell, who was named hon- 
orary chairman. 

Paul B. Wishart, vice-president 
and general manager of the com- 
pany, was elected to succeed Sweatt 
as president. 

At the same time, two other 
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officers of the company were elected 
directors, enlarging the board’s 
membership to 10. The new direc- 
tors are Tom McDonald, vice-presi- 
dent in charge of sales and A. W. 
Wilson, vice-president in charge 
of the firm’s aeronautical division. 

Changes in Honeywell manage- 
ment came with the retirement of 
five officials under the company’s 
executive retirement plan estab- 
lished in 1948. 

The retiring officials include, in 
addition to Honeywell, W. L. Huff, 
director, executive vice-president 
and former treasurer; R. P. Brown, 
vice-president and chairman of the 
board of the company’s industrial 
division; George A. DuToit, vice- 
president in charge of manufactur- 
ing and L. Morton Morley, vice- 
president and formerly in charge 
of sales for the industrial division. 

Honeywell, Huff and Brown will 
continue as directors. 

When Sweatt became president 
of the company in 1934, it had 1,000 
employees and annual sales of about 
$5 million. Honeywell now employs 
24,000 persons in factories and sales 
offices in both the U. S. and foreign 
countries and has annual sales ap- 
proaching $200 million. 


Link Radio Plans 


Reorganization 


LINK RADIO Corp. of New York, 
manufacturers of mobile radio 
equipment, announced the transfer 
of stockholding interests to Murray 
Platt, who was elected president. 
A complete reorganization is 
planned to extend the company’s 
activities in the mobile communica- 
tions field, both domestically and 
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3SP 


ANOTHER EXAMPLE OF 
i i 
—_ ( aera 
PIONEERING... 


The introduction of the 3SP type Waterman 
RAYONIC cathode ray tube was greeted with 
great enthusiasm. Its unique applications have 
since more than justified that enthusiasm. From 
a mechanical standpoint alone, this acceptance 
has been based upon the fact that two 3SP cathode 
ray tubes occupy the same space as a single 3 
inch round tube—a feature which makes the tube 
an outstanding performer in multi-trace work. 
Up to ten tubes have been mounted across a 
standard relay rack panel without crowding. The 


SIZE: 3SP TECHNICAL DATA 


FACE 
LENGTH 
BASE 
TYPICAL OPERATING CONDITIONS 
FILAMENT 


ANODE #2 


ANODE #1 

GRID #1 

DEFLECTION FACTOR IN VOLTS/INCH 
Di to D2 ges 
D3 to D4 














Dy, 


* 

low deflection factors of the 3SP have still further 
widened its use in single cathode ray tube video 
devices. The choice of screen is optional and avail- 
able in P1, P2, P7 and P11 phosphors. We are 
authorized to supply the 3SP1 with JAN stamping. 
Let the 3SP type Waterman RAYONIC cathode 
ray tubes add their new concept of compactness 
to your own equipment. 


.... 1” x JF inches 
eu .. 9.12 inches 
Small Duodecal 12 Pin 


...-6.3 Volts 
0.6 Amps. 
Max. 2750 Volts 
2000 Volts 
330 to 620 Volts 
—58 to —135 Volts 


1000 Volts 
165 to 310 
—28.5 to —67.5 
73 to 99 146 to 198 
104 to 140 


WATERMAN PRODUCTS CO., INC. 


PHILADELPHIA 25, PA. 
CABLE ADDRESS: POKETSCOPE 
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WATERMAN PRODUCTS INCLUDE 


3JP1 & 3JP7 JAN RAYONIC CR TUBES 
3JP2 & 3JP11 RAYONIC CR TUBES 
3MP7 & 3MP11 RAYONIC CR TUBES 
3RPI, 2, 7, 11 RAYONIC CR TUBES 
3XP1, 2, 7, 11 RAYONIC CR TUBES 
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Model 844 
Low Pass Filter 





e Suppression of low-order harmonics in transmitters operating below 
400 mc is the prime function of Model 844 Low Pass Filter. 40 db or more 
attenuation of 2nd to Sth harmonics of transmitters operating between 
225-400 mc is afforded. Insertion loss and VSWR are very low thruout the pass 
band. Teflon insulation and rugged construction thruout assures reliability. 
FREQUENCY RANGE — poss band 0-400 mc. CONNECTORS — Type N. One male and one 
Stop band 500-2000 mc. female. Filter is reversible with equal results 
POWER RANGE — 150 wotts maximum. ATTENUATION — pass band--3db or less 


IMPEDANCE -- 50 ohms. VSWR better than 1.35 below 400 mc. Stop band-40db or more 
thry pass band, 500 to 2000 mc 


PHYSICAL DIMENSIONS — 5%" H x 5” Wx 1”. Weight — 12 oz. 
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internationally. 

Platt is also president of Platt 
Manufacturing of New York which 
is engaged in the manufacture of a 
new line of mobile radio equipment 
as well as U. S. defense production. 
The entire engineering and produc- 
tion facilities of Link and Platt will 
be combined for greater output and 
economy. 

Associated with Platt will be 
James B. Ferguson, chief engineer 
and Larry Straw, sales manager, 
formerly of Bendix. 


Radio City Appoints 
Chief Engineer 


ROBERT E. RICKETTS has been ap- 
pointed chief engineer of Radio City 
Products, 

He was formerly associated with 
DuMont Laboratories and with GE 
after having been a manufacturer 
of laboratory test equipment and 
wired music electronic systems. 


Stanford Research 
Names Duvall And LeMay 


Two research physicists, George F. 
Duvall and Charlotte Z. LeMay, 
have joined the staff of Stanford 
Research Institute, 

Duvall, formerly with GE, will 
work as a theoretical physicist in 
high explosives with SRI’s depart- 
ment of physics. From 1946 to 1948 
he was a research associate in the 
research laboratory of electronics 
at MIT. Earlier, he worked five 
years with the University of Cali- 
fornia’s division of war research. 

LeMay, formerly in the transistor 
program at Texas Instruments of 
Dallas, will undertake a research 
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COMPARE THESE SUPERIOR FEATURES 


Engraves in 2 or 2 dimensions 
Pantograph permits 4 reduction ratio 
Micrometer depth control graduated in thou 
sandths of an inch 

High speed ball bearing spindle 

Chuck \” to take variety of simall tools 
burrs, mounted points, as well as standard 
utters 

Available accessories make possible a wide 
variety of engraving tasks 


Send for Illustrated Catalog 


MICO INSTRUMENT CO. 


76-E Trowbridge St. Cambridge 38, Mass. 
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ELECTRIC HEATING UNI 
CARTRIDGE 


M 


Concentrated electric heat for 
small areas. 


Brass sheath for temperatures 
up to about 750°. Other metals for 
higher temperatures. 

Standard sizes and types listed 
in the Vulcan catalog, or size, 
sheath, terminals and lead wires 
adapted to your specific problems, 


IT Wey.¥ 


ELECTRIC COMPANY 
DANVERS 10.MASS 
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L ‘ for savings 


When you design a new unit, be thrifty—consult 
us to save time, space, money and future headaches. 
At the breadboard stage, we can help you as we 
have so many others during 35 years of experience. 
Coto-Coil Company, 65 Pavilion Avenue, Provi- 
dence 5, R. I. New York Office: 10 EF. 44rd Street, 
New York 17. 


<Clss 


Coto *. * Coils 











FLEET 


* Transformers 

* Saturable 
Reactors 

* Electronic 
Devices 


Designers and Custcm Builders — small 


‘Dependable 


Components and medium quantities—from milli- 


Dependable delivery watts to 50 KVA, single or polyphase. 


schedules 


May We Bid On Your Requirements? 


ELECTRAN WFC. Co. 


1901 CLYBOURN AVENUE ° CHICAGO 14, ILLINOIS 


Want more information? Use post card on last page. 





A modern 


dynamic 


at an 


“old fashioned” 


price 


TURNER 
ADA 95D 


This is a modern dynamic micro- 
. with Alnico V 
Magnets and moving coils for maxi- 


phone all right. . 


mum sensitivity to voice and music, 
Wide response range and outstand- 
characteristics make it 
tape recorder, PA, or 
commercial broadcasting use. Its 
design is certainly modern, too... 
trim, handsome, functional. 


ing sound 
ideal for 


And about that price. We call it 
“old-fashioned” because it’s so much 
than you would expect to 
pay in these expensive days. 
Only $35.00 list. 


lower 


Frequency response, 70 to 10,000 
cps; output level, -58 db; 20 ft. 
removable grey plastic cable set; 
standard %@°'-27 coupler; 

high impedance wired single ended 
(single conductor shielded cable); 
50, 200, or 500 ohms wired for 
balanced line (two conductor 


shielded cable). About 8/2" high. 


ADA 95D. List Price 


ADAS 95D. List Price 
with slide switch ........$38.50 


COMPANY 


905 17th St., N.E., 
Cedar Rapids, lowa 


CANADA: Canadian Marconi Co., 


Toronto, Ont. and Branches 


EXPORT: Ad. Auriema, Inc, 
89 Brood Street, New York 4, N. Y. 


Want more information? Use post card on last page 
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George E. Duvall 


SRI’s engineering division. She was 
an instructor in physics at Mt. 
Holyoke College and at Louisiana 
State University. At Monsanto 
Chemical Co., during the war, she 
did research on the dielectric prop- 
erties of plastics. 


Dage Appoints 
Chief Engineer 


DAGE LABORATORIES, which handles 
design and development for Dage 
Electronics, announced the appoint- 
ment of H. E. Crow as chief engi- 
neer, 

He has served as chief engineer 
of WHEN in Syracuse and WBKB 
in Chicago. He has also been con- 
nected with RCA, Zenith and the 
Thorgeson Manufacturing Co. He 
served as a radio technician with 
the Navy training program and 
had experience in broadcast 
equipment design in which he is 
presently engaged. 

Appointment of Clifford 
as production 


has 


Bruhn 
manager was an- 
nounced by Dage Electronics. He 
was formerly associated with AC 
Spark Plug. 


CBS-Columbia 
Promotes Schoenbrun 


MAURICE SCHOENBRUN has_ been 
promoted to director of cabinet en- 
gineering for CBS-Columbia. He 
previously was assistant product 
design manager for the firm. He 
has had more than six years prod- 
uct design experience in the radio- 
tv field. Prior to that, he was an 





NEW! Subminiature 
Metallized Paper 


CAPACITORS 


Funginert Plastic Encased 


Resin impregnated and rectangu- 
lar shaped for maximum space 
conservation 
Completely encased in a non-nu- 
trient plastic for maximum fungus 
and humidity protection 
M Operating temperature 
—55°C to + 100°C 
M Temperature 
+-.07%/°C 
™ Excellent capacity retrace 


range 


coefficient 


Also available in 
HERMETICALLY SEALED 
drawn metal containers 


(shown approx, y actual size) 


2X1 MFO 
100 voc 
Type 159, 
1 MFO 400 VOC 
2 MFO 400 VOC 


A multiplicity of sizes is available in enher 
plastic encased or hermetically sealed 
capacitors. Special designed units also made 
to your exact specifications. 


Write or wire us, today! 


HQPKINS 2 


Cngure ett 0. 


FACTORY: 2082 Lincoln Ave. 

Altadena, Calif. SY¥Ycamore 8-1185 

Offices in WASHINGTON, D. € 
and DETROI1 








* 


ail 





Want more information? Use post card on bast page. 
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PLANTS AND PEOPLE continued 


L® 


Gramer Transformer Y 


aircraft designer, working on ex- WO / 
. . 7 f 
perimental airframe structures. 2 
\ 
\ 


Acquires Company 
FOUR executives of the Gramer | 
Transformer Corp. of Chicago have 
acquired controlling interest in 
Johnson Electronics of Orlando, 
Fla., manufacturers of coils and 
component parts. 

Production facilities of Johnson 


Electronics in Orlando will be ex- 
panded and Gramer Transformer SEND FOR ARBOR LIST 


will serve as its exclusive national 





any shape ...length... 
ID or OD... . tomeet 
your specific requirements 


Free to you upon request... lists over 
2000 sizes . . . all promptly available. 
A free sample is also yours for the ask- 
ing . . . just send your specifications. 


sales agency. 

The Johnson plant consists of 
more than 10,000 sq ft of space and 
employs more than 100 people. 

James M. Blacklidge, president 
of Gramer, will serve as_ board 
chairman and treasurer of Johnson. 
Other new principals from Gramer 
include Burt Anderson, general Write us today! 
sales manager; Ralph L. Weber, 
secretary and Fred R. Cooper, chief 
engineer. 

E. S. Johnson, president of John- 
son, will continue in that position. ee a i ee id eee ee ieee aes Chicago 47, 0. 
Charles Edwards of Orlando is vice- Also Mfrs. of Precision Bobbins 
president of manufacturing in the state a5 ses = 
new organization. 


Precision Paper Tubes are spiral- 
wound of finest dielectric kraft, fish 
paper, cellulose acetate, combinations 
or phenol impregnated materials. 





IRE Aviation Group 


Sets Sessions 


“AVIATION ELECTRONICS DAYS,” 
sponsored by the Institute of Radio 
Engineers’ professional group on 
Aeronautical and Navigational 
Electronics to commemorate the 
50th anniversary of powered flight, 
has been scheduled for March 22-23 
during the national IRE convention 
in New York City. The event will 
include three consecutive technical 
sessions and a luncheon, on March 
23, at the Hotel Shelton. The Insti- Information as: 
tute of the Aeronautical Sciences 
is also participating in the program. 


dozens of ways to 
save with electric 


heating units 


Contains Such Valuable 





How to determine wattage requirements 
Specific heat tables for solids, liquids, gases 
Heat loss tables 


British IRE Sets 


“ : aa Energy charts for heating air & water 
Convention Theme 


PLUS how to select and apply Watlow’s complete line Your Copy 
THE THEME of the 1954 convention of Strip, Cylindrical, Ring, Cartridge, Tubular and Im- 

of the British Institution of Radio | mersion Heaters to meet your particular needs. Today! 
Engineers, to be held at Christ 

Church, Oxford, from July 9 to 12, SINCE 1922—DESIGNERS AND MANU. 


; : ‘ J ‘to FACTURERS OF ELECTRIC HEATING UNITS 
is “Electronic Aids to Production. 


The subject has not been covered 
in previous post-war conventions 
and is expected to give opportunity 
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UNIVERSAL 
meets exacting 


DESIGN 


TOROIDAL COILS 


Our specially designed machines now wind 
Toroidal Coils quicker and with more accuracy than 
other standard methods. Universal Toroidal Coils 
in any size wire to your specifications—are economical 
in materials and possess the smallest external 
leakage field of all other shapes. 
Universal Toroids wound to Mil-T-27 specs. 
Wire sizes #42 (.00249 mils) to #10 (.1019 mils). 
Excellent Delivery in small or large quantity. 


Engineering Service Available. 


“ACCURACY IS A UNIVERSAL WORD" 


UNIVERSAL )uwuracrurnc COMPANY, INC. 


Michigan & Monroe Aves. Kenilworth, N. J. 





Resinite Coil Forms are labora- 
tory tested and field proven. 
Their operaiing characteristics 
volume resistivity ... power 
factor . . . thermal properties 
low moisture absorption 

. and resistance to voltage 
breakdown —represent a new 
achievement in basic compon.- 
ents for electronic application. 


Resinite Coil Forms are available with inside or out- 
side threads, slotted, punched cr embossed. Axial 
pressure in excess of 25 lbs. is accowplished through 
a special three-row threaded design. Torque can be 


controlled to + or —-1 in. oz. RESINITE 8104: for coil forms re- 


quiring very high dielectric 
properties under extreme hu- 
midity 
RESINITE “AC”: for applications 
t requiring very high dielectric 
strength. ELECTROLYTIC COR- 
INITE <oncona: 1ON ROSION IS IMPOSSIBLE. 

Ri vi 5 1ON OF PRECISION PAPER J UBE RESINITE 104: for stapling, severe 

forming, fabricating. 


Send today for full details 
and technical information 








2035E W. Charleston St., Chicago 47, Ill 
79 Chapel St., Hartford, Conn. 
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PLANTS AND PEOPLE (continued) 


for demonstrating the contribution 
of the radio and electronics engi- 
neer towards improving industria] 
production. 

It is anticipated that the subject 
will attract wide attention because 
of its interest to many engineers en- 
gaged in other branches of in- 
dustry. 


Lynch Carrier 
Names Noller 


WALTER E. NOLLER joined the engi- 
neering department of Lynch Car- 
rier Systems in an executive capa- 
city. 

He was previously with Bell 
Laboratories where he was engaged 
in the design and development of 
voice operated devices and fire con- 
trol radar equipment. He received 
the Naval Ordinance Development 
Award as a result of this work. He 
subsequently held the position of 
senior engineer with the Pacific 
Telephone and Telegraph Co, work- 
ing on toll transmission, inductive 
coordination, protection and _ toll 
plant extension engineering. 


Insuline Buys Plant 
In New England 


TO SUPPLEMENT its present manu- 
facturing operations in Long Island 
City, N. Y., the Insuline Corp. of 
America has purchased a four-story 
factory in Manchester, N. H. The 
building has 281,000 sq ft of space. 

The facilities afforded by this 
new plant will permit Insuline to 
implement a long-planned expansion 
program, according to S. J. Spector, 
president. The firm expects to turn 
out ten times as many tv antennas 
and three times as many auto an- 
tennas as it is now making. 

Automatic and conveyorized ma- 
chinery for spraying, baking, plat- 
ing and finishing is being installed 
in the plant. The company will con- 
tinue to maintain its New York 
production facilities and adminis- 
trative staff. 


Western Electric 

Names F. B. Smith 

FRED B. SMITH, personnel director 
and treasurer of Sandia Corp. in 
Albuquerque, N. M., for the past 
four years, has been appointed 
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» The increasing use of Universal 
Test Equipment throughout the 
Universal electronics field, attests to the 
higher-than-high degree of ac- 
WAVEGUIDE and curacy on every type of testing 
MICROW AVE operation . . . plus its larger 
measure of day-in and day-out 
COMPONENTS dependability! 
When next confronted with the 
necessity to acquire equipment 
ATTENUATORS—TERMINATIONS of this type, it will pay you to 
Mark your own symbols, numbers, SIGNAL SOURCE . “"Universal'’! 
lettering, on your small parts, tools, iden- IMPEDANCE MEASUREMENT War if ’ 
Wication ond name plotes . . . easily, FREQUENCY MEASUREMENT “Om 


simply, quickly . . . tracing from a mast 
with the GREEN ENGRAVER. slid Se Ce 


Widely used in electronic and plas- } 
tic fields, in machine tool shops and MEASUREMENT 
wherever permanent marking is needed. 
The GREEN ENGRAVER engraves equally 
well on metals, plastic, wood, hard rub- ‘ ! Our engineering staf 
ber and glass. ‘ - will cooperate in 
& Fact-filled folder on request .. . ee inser a making custom com- 
showing how economies in costs, labor be] ponents to your spec- 
and time are achieved with the GREEN ; iftcations. Write new 
ENGRAVER. ' for catalog. 
& Routs “Models & Profiles #” Engraves 
Etching attachment and other special equip- ; Precision Slotted Line Model #308 
ment for industrial uses are available. “ Broadband Probe Model #A-21 


UNIVERSAL MANUFACTURING COMPANY, INC. 


363 PUTNAM AVE., CAMBRIDGE, MASS. 402 Hillside Ave. Hillside, N. J. 


Excellent Opportunities for Graduate N oO WwW. 6ee0 re) L Vv E Yo U R 


| HIGH VOLTAGE, Prone 
ENGINEERS|| ot Teen 














@ Electronic & Mechanical 


Experience in Design and Development of 
Radar and Sonar necessary. 


Senior Engineers with Degree or uiva- ° ° 
lent and at font 5 years’ cnpentenne in Our years of experience gives 


cul Gestion. Stee network desten, possioien you MAGNATRAN Heavy Duty 
components (capacitors - resistors), and e e 
communications. High Voltage products eee built 


Broad knowledge of Search and Fire Con- . 
trol Systemes Servo Mechasiams, Special for longer life and rugged performance 
Weapons, Microwave, Antennas and An- 


tenna Mounts, etc. Mechanical Engineer = ' aes NEW UNITIZED RECTIFIERS 


should also have experience in a 


of Electronic Equipment to Gov't. specifi- 7 For high voltage D.C. sources... lower 
cations including design of complex ; ss tens Ppa 
cabinets, shock mounts and sway brace j initial cost... minimum upkeep +++ COn- 


structures. venient — ready to connect to AC. line 
© Field Engineers and D.C. load... compact — requires 


Qualified to instruct in the operation and . minimum floor space. 
supervise installation, maintenance and 
repair of Radar, Sonar and allied elec- 


tronic equipments in the Field. AIR e 6 6 OL ee ASKAREL 


Senior engineers with degree or equivalent ‘ ? 
and at least 5 years’ experience in flight Plate Transformers . Filament Transformers . Filter 


simulators, radar and sonar trainers. . oe ry Reactors . Modulation Transformers . Distribution 

A chance to grow with a young and pro- “ Transformers . Pulse Transformers . Testing Trans- 

gressive company; salary and advance- . formers . Precipitation Transformers . General Pur- Askarel Immersed 
ment commensurate with ability; liberal T f : Filter Reactor 
vacation, sick leave, 9 paid holidays, 34 KW 17,000 V.D.C. pose Transformers . Hi Voltage Transformers. 

group life, sickness and accident insurance 50,000 Volt Test 


plans, and a worthwhile pension system. WRITE FOR DETAILED INFORMATION MEETS STANDARDS OF AIEE-NEMA 


STAVID A NAME SYNONYMOUS WITH . EXPERIENCE 
ENGINEERING, INC. MAGNATRAN INCORPORATED 


TRANSFORMERS AND ELECTRICAL EQUIPMENT 
PERSONNEL: 312 PARK AVENUE WALTER GARLICK, J8., PRESIDENT 
Plainfield, N. J., Plointield 6-4806 246 SCHUYLER AVE., KEARNY, NEW JERSEY 
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NEW “PARAFORMED” PAPER TUBES 


MAKE YOUR COIL WINDING 


EASIER! FASTER! BETTER! 


A 
FLAT 
SIDE 
WALLS 





























Li 





SPIRAL WOUND 
NOT DIE FORMED 


ANY SIZE—SQUARE OR RECTANGULAR 


Entirely new technique in tube making developed 


© No sharp outside edges 
to cut wire 

® Has full rigidity and 
physical strength 

© Permits winding coils 
to closer tolerances 

*® No need for wedges to 
tighten wire 

© Allows faster stacking 
of wound coils 


and perfected by PARAMOUNT now for the first 
time solves many coil winding problems, yet costs 
you no more! Hi-Dielectric. Hi-Strength. Kraft, 
Fish Paper, Acetate, Red Rope or any combination 
wound on automatic machines. Produced from 
stock arbors or special sizes engineered for you. 
Write on Company letterhead for Stock Arbor List of over 2000 sizes 


PARAMOUNT PAPER TUBE CORP. 


616 LAFAYETTE STREET, FORT WAYNE 2, INDIANA 
Manufacturers of Paper Tubing for the Electrical Industry Since 1931 


* 
Gi 


- 














for max 


$1535. 


DESIGNERS AND MANUFACTURERS OF HIGH FREQUENCY AND HIGH VOLTAGE EQUIPMENT SINCE 1921 


105-119 MONROE ST MSCIRS Nien 


imum economy--- 
5KW VACUUM TUBE 


BOMBARDER 
OR INDUCTION 
HEATING UNIT 


Simple...Easy to Operate...Economical 
Standardization of Unit Makes This New Low 
Price Possible. 

Maximum economies can be obtained only by use of 
correct frequency and power combinations when apply- 
ing the techniques of induction heating to manufacturing 
processes. 

It is significant that only Scientific Electric in the present 
market, can offer you a selection of frequencies de- 
pending on power required, in wide power range. 
2-3 %-5-6-7 Y-10-12%a-15-18-25-40-60 KW (all units 
above 60 KW are considered custom built). This meons 
that electronic heating equipment produced by Scientific 
Electric is tailored to your needs... fitted perfectly to 
the task entrusted to it, enabling you to keep your 
initial investment in equipment to a minimum while 
offording you all the proven advantages of electronic 
heating. 

Write now for complete information or send samples of 
work to be processed. Specify time cycle for your 
particular job. We will quote on proper size unit for 
your requirements. 


GARFIELD, N. J. 


Want more information? Use post card on last page. 








PLANTS AND PEOPLE (continued) 


comptroller of Western Electric’s 
Hawthorne Works in Chicago. 

Succeeding Smith at Sandia Corp. 
as treasurer will be Philip D. Wes- 
son, who will also continue to serve 
as the general attorney. 

Smith started as a test equip- 
ment repairman at the Hawthorne 
Works in 1928. He held a succes- 
sion of inspection, test equipment 
and manufacturing assignments 
and was in charge of Hawthorne’s 
vacuum tube production during 
World War II. In 1948 he was 
placed in charge of Western Elec- 
tric’s plant at Lincoln, Nebr. He 
left there in 1949 to accept his posi- 
tion at Sandia. 


Crescent Industries 


Elects Officers 


HENRY H. GEFVERT, formerly presi- 
dent of Crescent Industries, was 
elected chairman of the board of 
directors and J. Russell Duncan, 
formerly president of Electric 
Sprayit and Moe Bridges of Sheboy- 
gan, Wisc., was elected president 
and general manager of Crescent. 
Nelson Lenberg will continue as 
vice-president and Donald E. Hein- 
isch will continue as secretary and 
treasurer. 

The change in executive responsi- 
bilities was made in accordance 
with plans for strengthening the 
business which now employs 1,300 
people. 


Webcor To Establish 
New Branch Plant 


WEBSTER-CHICAGO CorP. will estab- 
lish a branch assembly plant at New 
Ulm, Minn., early in 1954, accord- 
ing to R. F. Blash, president. The 
building will be constructed by the 
city of New Ulm and leased to 
Webcor. 

While the building is under con- 
struction, Webcor will lease an 
existing building nearby. Several 
items in the company’s line will be 
assembled at New Ulm. 


FCC Names Barr 
Broadcast Chief 
FCC ANNOUNCED the consolidation 
of the aural facilities division and 
the television facilities division of 
its Broadcast Bureau and has desig- 
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PLANTS AND PEOPLE (continued) 


nated James E. Barr to be chief of 
the new Broadcast Facilities Divi- 
sion. 


Stromberg Makes 
New Appointments 


R. C. TAIT, president of Stromberg- 
Carlson, announced the promotions 
of Arthur F. Gibson, formerly gen- 
eral manager of the firm’s telephone 
division, as corporate secretary of 
the company, and John H. Voss, 
formerly chief telephone engineer, 
as general manager of the telephone 
division. 

Harry M. Bruckart and Robert 
R. Dobbin have been appointed chief 
engineer and assistant chief en- 
gineer, respectively, of the division. 

Bruckart, formerly in charge of 
systems engineering for the tele- 
phone division, has been with the 
company since 1946. 

Dobbin was formerly in charge 
of telephone apparatus design and 
also joined the firm in 1946. 


General Ceramics Sets 
Technical Agreement 


THE GENERAL CERAMICS AND STEA- 
TITE Corp. of Keasbey, N. J. has 
established an agreement with 
Techno Ceramica, S.A., to supply 
technical knowledge for the manu- 
facture of high frequency insula- 
tors in Techno’s plant at Sao Paulo, 
Brazil. 

Techno Ceramica, producer of 
high tension porcelain insulators, 
sees growing requirements for high 
frequency insulators in the terri- 
tory it serves. 


Wilson Moves To 

West Virginia 

G. C. WILSON & Co., designers and 
manufacturers of electronic timers, 
moved its offices and plant from 
Chatham, N. J. to Huntington, W. 
Va. The move was made, accord- 
ing to G. C. Wilson, president, to 
provide increased facilities for pro- 
duction and service. 


Jerrold Names 
Two Executives 


Caywood C. COOLEY has been ap- 
pointed vice-president and general 
manager of Jerrold Service Corp., 
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ULTRA-HIGH PRECISION POLYSTYRENE 


CAPACITORS 
—— IN 
’ SMALLEST 
CASES 
and 
CLOSEST 


8 or 10 MFD 3x21/,"x43/4” 1 MFD 2”x1”x2” TOLERANCES 


The Following Specifications Apply to All Capacitances 
a .05 to 10 MFD, including Special Values 


s . 
ELECTRONICS Co i 
Burtann, ait Voltage Available—100 to 400 VDC. Dielectric Absorb .015%; Dissipation 


Insulation Resistaxce-10° MEG. /- 
MFD. Hermetically Sealed 


° 
Temp. Cootf.—100 P.P.A'. Per  C Insulated with Teflon 








(-20° to 140° F) 


Standard Tolerance 1%. Available .5%, .25°%, .1% on | MED to 10 MFD 


¥ ¥ BRACKETS ATTACHED TO FIT YOUR 
2 MFD 3”x11/4”x3” APPLICATIONS 


SOUTHERN ELECTRONICS COMPANY 


239 W. Orange Grove Ave. Burbank, Calif. 
See us at Booth 715, 1.R.E. Radio Engineer's Show—March 22-25 

















Specify Oe Molded 
SILICONE RUBBER 


Designers of original equipment now specify silicone rub- 
ber parts if they must undergo extreme temperature changes 
or if they require constant dielectric properties. Insulators, 
bushings, grommets and other small units are in continu- 
ous mass-production in our plants. Prompt quotations on 
receipt of your sample or blueprint. 


°° MINNESOTA SILICONE RUBBER CO. 


Laer 2 5724 West 36th Street ° MINNEAPOLIS 16, MINNESOTA 





Affiliated with Minnesota Rubber & Gasket Co. 
OFFICES IN PRINCIPAL CITIES 


Want more information? Use post card on last page 





PLANTS AND PEOPLE (continued) 


according to Milton J. Shapp, presi- 
dent of Jerrold Electronics. Cooley 


was formerly assistant to the presi- 

dent, engineering, and recently com- 

pleted supervising the installation 

of the first Jerrold five-channel 

community antenna system = at 
Mahanoy City, Pa. 

Robert J. Tarlton, who formerly 
headed the Jerrold Service Corp., 
became manager of Jerrold’s com- 
munity operations division. In his 
new capacity, Tarlton will be re- 
sponsible for the installation and 
organization of community antenna 
companies where Jerrold has man- 
agement responsibilities. Tarlton 
has been active in the community 
antenna system industry since the 
time of the establishment of the 
first antenna company in Lansford, 
Pa. 





in precise wire-wound trimmer potentiometers 


Micro-miniature 
Series AP '/2 


Two watts continuous at 80 degrees C, 

Resistances from 10 ohms to 20,000 ohms. 
Diameter !/, inch, depth !/, inch. 

Temperature coefficient 0.00002 part per degree C, 
Weight 14 ounce. 

Sealed well enough to permit potting. 


Series AP 4 


Minnesota Mining 
Promotes Brown 


PROMOTION of Erwin W. Brown to 
the position of division engineer for 
its electrical products group was an- 
nounced by Minnesota Mining & 
Manufacturing. 

He joined the firm in. 1947, was 
transferred to 3M’s engineering de- 
partment as a chemical engineer in 
1948 and became a member of the 
new products engineering staff in 
1950. He became division engineer 
for sound recording tape in 1951 
and last year was given the addi- 
tional responsibilities of division 


Series AP1'/, 


Four watts continuous at 80 degrees C. 
Resistances from 10 ohms to 100,000 ohms. 
Diameter 11 inch, depth !/, inch. 
Temperature coefficient 0.00002 part per degree C. 
Weight less than 4/4, ounce. 


Series AP 1% 





Available also as These new potentiometers embody many 


ganged units. 


Series AP 1%-2 


Series AP /-2 


features that are usually found only in much 
more costly units. They are precision machined 
throughout, with bodies of anodized aluminum, 
line-reamed phosphor bronze bushings, centerless- 
ground stainless steel shafts, and gold-plated fork- 
type terminals. All electrical connections are 
soldered, except for precious metal sliders and 
slip rings. All units are fully sealed, and treated 
with Service-approved moisture-proofing and fun- 
gicidal materials. 

In addition, a/l Aerohm potentiometers are 
individually checked through a quality-control sys- 
tem that, guarantees you full performance from 
every unit in your ordor. 


Write for full technical 
information and prices. 


Want more information? Use post card on last page. 


engineer for 3M’s staff laboratories. 

The company also announced the 
appointment of Daniel J. MacDon- 
ald as assistant division engineer 
for the electrical products group. 
MacDonald has been a project engi- 
neer for staff laboratories for the 
past four years. 


New London Instrument 
Acquires Atlantic 


SAMUEL GUBIN, partner in the New 
London Instrument Co. of New 
Lendon, Conn., announced the ac- 
quisition of the Atlantie Trans- 
former Corp., formerly A.J.F. In- 
dustries, in Brooklyn, N. Y. 

The equipment and facilities of 
Atlantic have been moved to new 
and expanded quarters in Groton, 
Conn. 

The 


company has retained the 
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Send for latest 
catalog manual 














A. W. HAYDON CO. 
can’t help you. 


Only instruction, practice, and patience can 
improve your score! 


But... if your problem is 


PRECISION TIMING 


you may save time, trouble and money by 
investigating what our timing engineers 
have done for others. Our A.C. and D.C. 
achievements may already include the solu- 
tion of your most complex problem. Why 
not find out? 


“A. W-MAYDON 


COMPANY 


235 NORTH ELM STREET 
WATERBURY 20, CONNECTICUT 
Design and Manufacture of Electrical Timing Devices 


There's a 


Bench Rectifier 
for YOUR application... 


Rapid Electric Co. makes Bench 
Selenium Rectifiers in 18 standard 
models--each covering a different 
DC output range and each com- 
pletely portable. You buy the model 
that exactly fits your needs. If one 
of our standard models can’t do the 
job, we can design and build special 
equipment that will. 


ALL Rapid Rectifiers require no 
warmup, no maintenance, have long 
life even in continuous full load 
service, are easy to operate; with 
regulation, ripple and efficiency to 
meet your specifications. Cost is 
low, too—prices start at $79.50 with 
full controls. 
Write for Catalog S. 


ge THE NAMEPLATE THAT MEANS “Aloe Ffece to You 


RAPID ELECTRIC CO. 


2879 MIDDLETOWN ROAD, NEW YORK 61, N.Y. 
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All-Weather 
Protection 
for 


Electronic 
Components 


WITHOUT 
METAL CASES 


ACME 2002 POTTING COM- 
POUND is unaffected by cli- 
matic changes and assures 100% 
protection against extremes of 
temperature ranging from 
—100° F. to +-185° F. 


Developed to withstand elevated 
and subzero conditions, ACME 
2002 forms a hard, moisture- 
proof seal that will not crack or 
become brittle when subjected 
even to sudden changes in tem- 
perature. Exterior casings are 
not necessary. 


ACME 2002 cures completely in 
contact with lead wire, bare cop- 
per, and other materials used in 
coil winding. It is fungus- 
resistant. 











ACME WIRE CO. 
NEW HAVEN, CONN. 


MAGNET WIRE @ COILS 
VARNISHED INSULATIONS 
INSULATING VARNISHES 











INCREMENTAL 
INDUCTANCE 


quickly 
simply 


accurately 


The new Type 1002-A_ Incre- 
mental Inductance Bridge combines out- 
standing features of compactness, ease 
of operation, accuracy, and wide range 
of measurement. A visual balance in- 
dicator allows measurements to be made 
in a few seconds even in noisy locations. 
Maximum sensitivity at the balance point 
greatly improves the accuracy of balance. 
Only a single balance control is used, 
with crt indication, 


Inductance range is from one to 
200 henries. Direct current through the 
reactor under test is accurately control- 
lable from one to 500 milliamperes, 
limited only by the resistance of the 
coil windings. The effect of a change 
of de on the inductance value is im- 
mediately measurable, by simple re- 
balancing. The inductance is measured 
at a constant frequency of 120 cps. 


For design and test work on iron- 
core inductors, transformers, filter chokes, 
and plate reactors, this compact self- 
contained instrument is unsurpassed. 





Write today for 
technical details 
and price infor- 
mation. 











WATERS MANUFACTURING, inc. 


a ry WM ENGINEER IN 
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PLANTS AND PEOPLE (continued) 


services of key engineering and 
production personnel of Atlantic 
and will continue to manufacture 
custom-built transformers. 


Solar Manufacturing 
Names Das Gupta 


Asrku K, DAS GUPTA, who came to 
the U. S. from India in 1946, has 
been promoted to director of engi- 
neering of Solar Manufacturing 
Corp. 

He has been associated with sev- 
eral industries engaged in the 
manufacture of electrical ceramics, 
He received his Ph.D in 1949 from 
Ohio State University with a major 
in ceramic engineering. 

He joined the Solar organization 
in 1950 as director of ceramic 
operations, a position he held until 
his present appointment. 


Hogan Named By 
Harvard University 


CLARENCE L, HOGAN, formerly of 
Bell Laboratories, has been ap- 
pointed associate professor of ap- 
plied physics at Harvard Univer- 
sity. He has served as lecturer on 
applied science during the past fall 
term, 

Dr. Hogan successfully  con- 
structed the microwave gyrator 
which, in principle, permits the 
simultaneous transmission and re- 
ception of a single frequency from 
the same antenna. 

He was employed as engineer for 
Anaconda Copper in 1942-43. Dur- 








FOR YOUR 
MOST EXACTING 
INSULATION 
REQUIREMENTS 


The more exacting your 


insulation requirements the 
more reason to turn to 
Resinite—the ultimate in in- 
sulation sleeving. Yes, when 
you specify Resinite you can 


be sure of 


@ Meticulous compounding 
by skilled chemists 


Precision workmanship 


Rigid quality control to 
guarantee uniformity 


@ Prompt and understand 
ing service 


These are just a few of the 
reasons why Resinite is the 
most respected name in the 
field of insulation sleeving 
and tubing — where strict ad 
herence to rigid specifications 


1S paramount 


It will pay you to investi 
gate. Write for samples and 


pric es. 


esinite 
RESIN INDUSTRIES, INC. 
315 olive st. + box 4589 + santa barbara, cal 


Want more information? Use post card on last page 
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PLANTS AND PEOPLE (continued) 


ing the war he served with the U. S. 
Navy and worked on establishing 
and maintaining the acoustical tor- 
pedo shop at Pearl Harbor. Since 
1950 he has been in the physical re- 
search department of Bell Labora- 
tories. In addition to his work on 
the gyrator there, he also partici- 
pated in the development of boro- 
carbon resistors. 


Broadcasters Attend 
RCA Color Clinies 


A TOTAL of 210 broadcasters have 
had training in theory and opera- 
tion of color tv equipment at 
three clinics held by RCA Victor in 
Camden. The company plans to 
continue the program in 1954. 

Complete technical information 
on RCA’s color tv broadcast equip- 
ment was presented by means of 
lectures, demonstrations and a lab- 
oratory tour conducted by color tv 
specialists and design engineers of 
the company’s Engineering Prod- 
ucts Department. 


Instrument Engineering 
Changes Its Name 


ROBERT D. RICHARDSON, director of 
engineering, announced a change of 
name for his organization. Form- 
erly the Instrument Engineering 
Service, of Michigan City, Indiana, 
the firm is now known as the Ther- 
maco Laboratories. 


Burlingame Elects 
New President 


A. B. BOGIN has been elected presi- 
dent of Burlingame Associates. He 
has been associated with the firm 
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KLYSTRON CAVITY OSCILLATOR 








The type 198 Klystron Cavity Oscillator is a signal source designed to accommo- 
date the Sylvania 6BL6 and 6BM6 Klystrons. Utilizing both tubes and two 
modes of operation, it is possible to generate a CW signal tunable over a fre- 
quency range from 1KMC to 4KMC. For the exact frequency range of each tube 
in either of its modes, as well as power output, consult the Sylvania specifica- 
tion sheets for 6BL6 and 6BM6 Klystrons. It is possible to gain fuil performance 
from these tubes in the type 198 Cavity Oscillator because the precision ma- 
chined component parts of the best quality materials available have been held 
to exacting requirements of accuracy. 


FEATURES 


* A tuning accuracy in the center frequencies of 1 MC, made possible by 
the precision machined tuning mechanism incorporating a Root counter for ease 
of calibration and observation. 
© A quick release tube socket assembly, making tube changing a simple opera- 
tion. 
© A standard rack panel machined for secure attachment of the cavity, assem- 
bling neatly into your equipment. 
* Silver plated conducting surfaces providing high radio frequency surface con- 
ductivity; Rhodium flash preventing corrosion. 
© Female type N coaxial output connection. 
Overall size, including panel, is 19" wide, 5'/," high, 12” deep. Finish is smooth gray 


or black lacquer on cavity, with nickel plate trim, and gray or black baked wrinkle 
enamel on panel. 


Shipped with tubes, if desired, at extra cost 


ROCKET TUBE CAVITY 


The #192 Rocket Tube Cavity is for utilizing the Sylvania UHF Planar Triode 
tube. It is a cavity oscillator of small physical size, with a tuning range of 
between 200 and 250MC. This cavity operates on a cavity line principle. Due 

to the design, only a single knob is required. The only other adjustment required 
is the depth of the output probe. 


MECHANICAL SPECIFICATIONS 
Frequency Coverage: 500 to 3500MC, with a 100MC tuning. 
Overall Length: Designed for 3000MC: 7%, ". 
Diameter: 1-5/16”. 


Cavity may be supplied with either BNC or type N constant impedance coaxial 
fittings. 


Pulse operation and maximum plate operation: 2000 peak volts 
CW Operation: 250 volts. 


Se rporated 


116 TOPSFIELD ROAD 
WENHAM, MASSACHUSETTS 





MINIATURE 
POTENTIOMETERS 


that don’t NEED 
incoming check 


Problem: 


To find a potentiometer that will — 
... Dissipate 3 watts continuously at 80 
degrees C, through 50,000 ohms total 
resistance. 
. . Occupy no more space than absolately 
necessary. 
. Weigh as little as possible. 
. Maintain accurate resistance setting, 
over a wide range of temperatures. 
.. Not require YOU to do production- 
control checking for the manufacturer. 


Solution: 
Waters Series RT-7/, and RTS-7/, — 


@ Precision wire-wound construction. 

@ Three watts continuous, to 80 
degrees C. 

@ Resistances from 10 ohms to 50,000 
ohms. 
Diameter 7%”, depth %”. 
Weight, approximately 1/, ounce per 
section — multiple ganging easily 
provided. 
Temperature coefficient of resistance 
0.002% per degree C. 
Manufactured to rigid military spec- 
ifications. 
Individually checked through a pro- 
duction quality control system that 
guarantees you full performance from 
EVERY unit in your order. 





Write today for 
full technical in- 
formation and 
prices. 











WATERS MANUFACTURING, 


I 
i 
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PLANTS AND PEOPLE (continued) 


for four years as legal counsel and 
yeneral manager. 

His follows the recent 
death of past president and founder 
Bruce Burlingame, 


election 


of the company, 


Weston Plans Plant 
In Puerto Rico 


WESTON ELECTRIC Co. of New Jer- 
establish a plant at 
Puerto Rico, to manufacture 
photo-meters. It expects to employ 
about 200 operators with an annual 
payroll of approximately $100,000. 

With the the industrial 
promotion division of the Puerto 
Rico Industrial Development Co., 
Weston expects to start a training 
program for 


sey plans to 
Ponce, 


aid of 


workers in order to 
prepare enough personnel to begin 
operations early in 1954, 

The 
instruments’ and parts is tax ex- 
empted on the island in accordance 
with the provision of the tax holiday 
Puerto Rico. 


manufacture of precision 


act of 


Holzman Joins JFD 
As Field Engineer 

THE JED 
to the 
His duties will include field testing 
other electrical tv 
accessories in tv areas throughout 


new post of 


antennas and 
the country and speaking at dealer 
antenna clinics. He was formerly 


associated with Federal Radio and 


Engineering Corp. where he did re- | 


work on U.S 


volving uhf equipment. 


search 


Miller Instruments 
Makes Changes 


SEVERAL major changes in the man- | 
Miller | 
Calif. 
announced by KE. E. 


William 


’asadena 


avyement 
Instruments of | 


set-up of 
have been 
Goskins, 

New appointees include: 
W. Downs, vice-president 
Edwin M. Graham, vice- 
and treasurer; Charles T, 
secretary; Rex Welch, 
veneral manager and Paul 
Ashway, production manager. Com- 
pleting the management staff are 
Raymond C. Olesen, senior develop- 
ment engineer; John F. Kalbach, 
development engineer; Paul A. 


enyineer; 
president 
Munger, 


sales 





Manufacturing Co. of 
srooklyn appointed Simon Holzman | 
field engineer. | 


projects in- | 


recently elected president, | 
George | 


and chief | 





A COMPLETE TWO-WAY 
RADIO GROUND STATION 


especially designed to fill the VHF 
radio needs of airlines and private 


airports. 
OUTSTANDING because it's .. . 


RELIABLE— 7@/A// 's conservative 
design and quality construction re- 
duce maintenance. 


SIMPLE—No highly skilled person- 
nel required for installation and 
operation. 


VERSATILE— 72/A/7 can be used 
in more situations. Designed for 
local and remote operation, with 
additional receivers or other ac- 


cessory equipment. 


PERFORMANCE—-Better perform- 
ance is not available from any 
equipment. 10 watt transmitter is 
ample for most locations. Receiver 
sensitivity (1 microvolt at 10 db 
S/N ratio), sharp selectivity bring 
in clearly the weakest, noisiest 
signals. 


wi 


SCHUTTIG and CO. 


Pee. OR? ORAS UE. OD 
NINTH AND KEARNY ST., N. E. 
WASHINGTON 17, D. C. 
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AVAILABLE for IMMEDIATE DELIVERY... 


FTL-30A SLOTTED LINE 








THE UTMOST IN 


PRECISION 
. ++ for VHF-UHF 


IMPEDANCE 
MEASUREMENTS 


in the range of 60 to 1000 
megacycles per second 
Accuracy 


- 2% 











The FTL-30A also covers—with slightly reduced accuracy — the 
1000 to. 2000 megacycle range. It is a coaxial line 250 centimeters 


long... having a surge impedance of 51.0 ohms + 0.5 ohms. 


Special design features include: extremely rigid construction 
. high sensitivity and selectivity due to efficient probe tuning... 


end connectors adapted to use of Type N connectors... 
down to 60 megacycles. 


For complete details, write for Brochure FTL-30A 


. full utility 


Federal Telecommunication Laboratories 


A Division of international Telephone and Telegraph Corporation 


500 WASHINGTON AVENUE 


NUTLEY, NEW JERSEY 














new location and expanded facilities to manufacture 


® audio, pulse, power and magnetic 
amplifier transformers 

® specializing in difficult-to-make 

and custom-built transformers 





GOVERNMENT APPROVED 


In-Plant Testing Facilities under 
MIL-T-27 Specifications 





lantic 
ransformer corporation 


formerly ASF industries Inc. of Brooklyn, N.Y. 


30 HYNES AVENUE, GROTON, CONN. 











SIZE 


2%" LONG X 11%" WIDE 
Get our Folders on Standard Catches and Draw Bolts and other Compression Spring Catches 


NIELSEN HARDWARE CORP. 


Withstands 600-Pound Pull Test. 


of Compliance”. 





770 Wethersfield Ave., 


AFFILIATED WITH NIELSEN TOOL & DIE CO. 


FOR QUALITY HARDWARE — GOOD SERVICE TO YOUR SPECIFICATION 


70-Pound Tension at %” Deflection, 
the established application dimension. 


HARTFORD 14, CONN. 


WITH SPRINGS CONCEALED 
SIGNAL CORPS NO. SC-B-83314 


Nielsen Catches Carry “Certification 
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Yes, a Printed Circuit, more accu- 
rately termed a Printed Wiring 
Board, is nothing more nor less 
than a Wiring Device. It is a most 
significant wiring device in that 
volume applications in conjunction 
with multiple soldering techniques 
permit the simultaneous production 
of up to 100 electrical connections 
within a few seconds. F 




















































































































A five tube superheterodyne in volume 
production utilizing multiple soldering 
and semi-automatic assembly techniques 
. . « an excellent application of printed 
wiring methods by Raytheon Manutac- 
turing Company. 


























Printed Wiring Boards can be made to 
your engineering specifications by Meth- 
ode, an electronic wiring device manu- 
facturer equipped and experienced in 
the specialized manufacturing techniques 
necessary to support continuous high pro- 
duction. Typically, the printed wiring 
panel will be a smaller cost item than 
most other major component portions of 
an electronic device. 




















































METHODE 


Manufacturing Company 













PLANTS AND PEOPLE (continued) 


Dennis, research engineer and Don- 
ald F. Hydrick, industrial engineer. 


FOR Radio Sales Acquires 
Two Companies 


MAGNETIC RADIO MERCHANDISING SALES of 


New York has acquired the con- 
R ECO R DI N G trolling interests in the Ames Mfg. 
Corp., manufacturers of wire prod- 
ucts, and in the JEB Sales Corp., 
producers of the JEB rotator. 
The sales program for all three 
companies will be handled _ by 
Martin Bettan, present sales mana- 


Brush heads give perfect ger of RMS. 


time-phase accuracy 


ee eee i :, Edison Named By 
iis Brush multi-channel magnetic tracks can be recorded on a single ) . 

head (Model BK-1500 series) features tape 1% inches wide RCA Victor 
precision gap alignment. When you Brush produces a complete line of EpwaArp EDISON was a inted 
use tape recorders incorporating these magnetic recording heads, with models 5 ae Ps appe A 
heads, you can record data on one available for all existing applications. hroadcast field sales representative 
machine, and play back on another — For complete information, write Brush in RCA Victor’s western region. 
with all signals remaining in perfect Electronics Company, Dept. K-2A,3405 


time-phase relationship. As many as Perkins Avenue, Cleveland 14, Ohio. He joined the RCA Service Co. in 


1942 as a field engineer and served 
~ ] with it for nine years, five of which 
BRUSH ELECTRONICS eae COMPANY | _ te was manager of consumer prod- 
INDUSTRIAL AND RESEARCH INSTRUMENTS = OE ucts branch offices. In 1951 he 
PIEZO-ELECTRIC MATERIALS + ACOUSTIC DEVICES TERE gy MB] = Brush Electronics Company joined KLAC-TV in Hollywood as 

MAGNETIC RECORDING EQUIPMENT a : Scala si * 4, mer ° : ° 
ULTRASONIC EQUIPMENT || a assistant chief engineer and in 1952 

> rf te Corporation, .: 

evens sncebecansipani transferred to NBC in Hollywood as 


tv engineer assigned to develop- 


AGF “ON d OFF’ BLOWPIPES ment work on audio and video engi- 
an neering problems. 
t ‘ 


oO 
National Company 


BRAZE, an: fe Names Three 
SOLDER = = GEORGE R. LOUX was appointed vice- 


, president in charge of manufactur- 
and for f : ing and Thomas D. Walsh was 
other eee named vice-president and controller 
heating of the National Company, it was 
announced by Raymond C. Cosgrove, 
chairman of the board. 
where , Loux was formerly works man- 
quick ; ager of the radio and tv division of 
control ee Federal Telephone & Radio Co., 
works manager of General Instru- 
from ment, plant manager of Sylvania 
low flame and an industrial engineer with 
to instant RCA, 
blast is Walsh has been with the company 
since 1946, serving previously as 
assistant treasurer and controller. 
Excellent for brazing flexible tubing, for , He was formerly assistant to the 
soldering jewelry and for carbide tipping tools. i treasurer of the American Marine 
Write for complete Burner Catalog. Hull Insurance and with a New 
York firm of CPA’s. 
E. MacDonald Nyhen, former 


AMERICAN CFNS mel Ny Xe: Co chief of the products branch, elec- 
130 SPRING STREET — ELIZABETH 4, N. J. trical division of the National Pro- 


duction Authority, was appointed 





purposes 


needed. 
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PLANTS AND PEOPLE (continued) 


industrial contracts sales manager 
of the company. 


Federal Radio 
Appoints McDevitt 


J. J. MCDEviTtT, JR., former man- 
ager of mobile radio for Federal 
Telephone and Radio, has been ap- 
pointed government sales manager 
for the company. He succeeds J. A. 
Frabutt, recently named general 
sales manager. 

McDevitt has been associated 
with Federal since 1949, serving as 
manager of the mobile radio divi- 
sion since February, 1952. Prior to 
that time, he occupied posts of sales 
manager for mobile radio and 
service manager of the Telephone 
and Radio Divisions. 


Molloy And Runge 
Promoted By Vitro 


THE West Orange, N. J. laboratory 
of Vitro Corp. of America has an- 
nounced the promotion of Charles 
T. Molloy to manager of the newly 
created department of physics re- 
search. He was formerly analysis 
group leader of the physical re- 
search and development depart- 
ment. 

Arnold W. Runge was made man- 
ager of the department of fabrica- 
tion services. He was formerly 
group leader of product fabrication. 

Arthur R. Soffel remains as man- 
ager of development engineering, 
formerly the product development 
department. 


National Fibre 

Plans Expansion 

A PLAN for the enlargement of 
manufacturing facilities and prod- 
uct development activities at Na- 
tional Vulcanized Fibre of Wilming- 
ton, Del. has been announced by E. 
R. Perry, president. 

Part of the plan involves organi- 
zation of a new development and re- 
search department devoted to im- 
proving company products, solving 
chemical problems and developing 
new materials for manufacturing. 
The program also includes plans for 
a half-million dollar building and 
facilities expansion at the com- 
pany’s Phenolite plant in Pa. 

H. H. Street has been appointed 
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Output from this rugged 


Genisco Accelerometer 
(GLH MODELS) 


is measured in volts 
... hot millivolts! 


IMPORTANT 
GLH PERFORMANCE 
CHARACTERISTICS 


Damping Factor: instruments up to 
7.5 G's inclusive can be damped .4 
to .6 critical; +7.5 G’s to +10G 
incl. .35 to .55 critical; above 10 G's 
3 to .5 critical 
Range: +2 G's to + 30 G's; zero a 
eleration at midpoint 
Natural Frequencies: 6 to 23 cps 
depending upon range) 
Potentiometer Resistance: From 1000 
to 10,000 
Resolution: Normally from .25 to 
3%, depending upon resistance re 
quirements 
Steady State Acceleration: Can with 
stand 75 G's in all planes without 
damage; somewhat less along sensi- 
tive axis in low range units 
Linearity: + 0.5% of best straight 
line through calibration points 
Resistance to shock: 40 G's in any 
lateral direction; shock loads in 2 
directions, equal to range, without 
damage 
Crosstalk error: Less than 1% change 
caused by lateral acceleration equiv 
alent to total range of instrument 
Weight: 2 to 214 Ibs., depending on 
“G" range 
Overall Physical Size: 31/4''x3%e''x 
2%" 


Static Friction: 975 G max. up to and 
including 7.5 G's 
0.5% full scale output above + 7.5 


G's 


special modifications for higher 
natural frequencies and greater 
damping can be supplied.) 


RATEC 


Want more information? Use post card on last page 


minimizes 
need for 
amplifying 
devices! 


A precision built potentiometer 
is the secret behind the high output 
of Genisco’s GLH Accelerometer 


As much as 50 volts can be put across 
the potentiometer of the standard GLH 
and up to 72 volts on special models 
Since the wiper scans the full voltage 
range, use of the GLI eliminates the 
need for amplifying devices in many 
guided inissile control and flight test 
applications 

Keeping the resistance winding tree 
from foreign materials during assem 
bly, careful adjustment of the wiper 
pressure to precise tolerances, and her 
metic sealing of the instrument in inert 
gas result in electrical output noise so 
low it can be considered negligible 
over a life span in excess of 4 million 
cvVve le , 

Complete specifications and prices 
on the GLH are available trom Genisco 
Inc., 2233 Federal Ave., Los Angeles 
64, California. Write today 


A parallelogram 
suspension confines 
the mass of the GLH 
to a virtual straight 
line motion and 
provides excellent 
lateral rigidity 


Other accelerometer models also available! 


Write today for information on Genisco’s 
new GMO miniature potentioneter-type 
accelerometer (weighs only 7 ounces) 
the new tapped-potentiometer-type 
accelerometers, and the new DDL 
Dual-Damped (oil and magnet) accel 
erometers. Prompt deliveries on all models 





401 





Have You Taken 
4 Good Look 
lately at... 





tyre OF BODY 
coor 
TRUE SPECIFIC GRAVITY 


BULK SPECIFIC Gravity 


WEIGHT PER CUBIC INC 
WATER ABSORPTION 


Pore VOLUME 


uNear COEFRCIENT OF a 
THERMAL EXPANSION * 10% 


COEFFICIENT OF THERMAL CONDUCTIVI 
— 


SOFTENING TEMPERATURE 


TENSILE STRENGTH 
COMPRESSIVE STRENGTH 
FLEXURAL STRENGTH 
RESISTANCE TO impact 
a, 


ve vaive * 


a 


Very possibly you 
need the properties 
of FRENCHTOWN 
engineered ceramics to 
give you resistance to high 
temperatures and low thermal 
expansion; excellent mechani- 
cal strengthand wear resistance; 
superior dielectric strength at 
both high and low frequencies. 
Why not send for this chart 
showing electrical and me- 
chanical characteristics of 
FRENCHTOWN _high-per- 
formance ceramic bodies. Name 
your problem; we'll also send 
test samples. 


accel. 


PORCELAIN COMPANY 


86 Muirhead Ave Trenton 9, N.J 


Want more information? Use post card on last page. 
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PLANTS AND PEOPLE (continued) 


plant manager of the company’s 
Yorklyn, Del., plant. He formerly 
was assistant plant manager. 


Workshop Associates 
Changes Its Name 


WORKSHOP ASSOCIATES Division of 
The Gabriel Company of Norwood, 
Mass. is now known as the Gabriel 
Electronics Division. The change, 
according to the company, is re- 
quired by the broadened scope of 
operations and is in line with cur- 
rent plans for further expansion 
during 1954, 

Workshop Associates, which de- 
veloped, at the outbreak of World 
War II, from a small group of home 
workshop hobbyists, was acquired 
by the Gabriel Company of Cleve- 
land early in 1951. Shortly after- 
ward it outgrew its plant fadilities 
at Needham, Mass., and now oc- 
cupies six buildings with over 100,- 
000 sq ft at its Norwood site. 


Majestic Radio Adds 
Another Plant 


MAJESTIC Radio & Television 
acquired an additional manufactur- 
ing plant near their main Brooklyn 
plant as part of an expansion pro- 
gram for increased production of 
tv sets. The new structure adds 
50,000 sq ft of floor space and in- 
cludes two new production lines for 
final assembly and additional ware- 
housing facilities to serve the main 
plant. 

Leonard Ashbach, president, ex- 
plained that the plant will relieve 
congestion in the main _ plant, 
eventually resulting in a reduced 
overhead. 


Phen-O-Tron Names 
Schotter And Bayha 


APPOINTMENT of Richard D. Schot- 
ter as vice-president and Jack 
Bayha as chief engineer of Phen- 
O-Tron’s new printed circuit plant 
was announced by Robert L. Coryell, 
president, 

Schotter brings years of experi- 
ence in the fabrication of phenolic 
and allied materials. 

Bayha was senior engineer of 
Emerson Radio prior to his associa- 
tion with Phen-O-Tron. He de- 
veloped the “Autobrader”, an 











iS 


Model AT-120 Oto 1000 


r 


ws 


Small, rugged ladder attenuator 

achieves attenuation ac 

and low vswr from de to. 

Suitable for all signal and swee 

generators in this frequency 
range. 

in designs: 


é 
bob Tae Sh » 
ela | ney f 

hail 


drive, and types of input nd 
output connections. 
Easily adaptable for inclusio 
different types of .test e 
ment and in laboratory and 

* — duction test applications’ 


ier 


g 


és 
¥ a 


| MAXIMUM STEPS 
Ten (eleven contact positions) 


ATTENUATION RANGE 
Up to 120 db total 


OUTPUT IMPEDANCE 


50 or 75 ohms nominal 


INPUT IMPEDANCE 


100 or 150 ohms nominal 
50 or 75 ohms optional 


INPUT AND OUTPUT VSWR 
1.1 to 1000 me at 50 ohms 


Quick delivery on Standard 
Models. Prompt attention 
given to special requirements. 


*PAT. PENDING 


HHD, 


TELEVISION 
CORPORATION 


1001 FIRGT AVENUE, 
ASBURY PARK, N. J. 


Want more information? Use post card on last page 
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Measurements Corporation 
MODEL 82 


STANDARD SIGNAL 
GENERATOR 


20 Cycles to 50 Mc. 


FREQUENCY RANGE: 20 cycles to 200 
Ke. in four ranges. 80 Ke. to 50 Me. 
in seven ranges. 

OUTPUT VOLTAGE: 0 to 50 volts across 
7500 ohms from 20 cycles to 200 
Kc. 0.1 microvolt to 1 volt across 50 
ohms over most of range from 80 
Ke. to 50 Mc. 

MODULATION: Continuously variable 
0 to 50% from 20 cycles to 20 Ke. 
POWER SUPPLY: 117 volts, 50/60 
cycles. 75 watts. 

DIMENSIONS: 15" x 

Weight, 50 Ibs. 


MEASUREMENTS 
ele] tel 7 warel, | 


Tele, Beek, | o NEW JERSEY 








’ pe Miniature and Sub-Miniature 

A SLIP RING ASSEMBLIES 
_| BRUSH BLOCK ASSEMBLIES 

or COMMUTATORS 


and other 


rat Electro-Mechanical Components 


: PRECISION MADE 
10 voUR OWN SPECIFICATIONS 


Precision molded products with exacting tolerances in 
precious and non-precious solid metals of all alloys. All 
types of Thermo-Plastic and Thermo-Setting materials. 
Slip Ring Assemblies fabricated or one-piece precision 
molded to your specifications in Nylon, Kel-F, Minera: filled 


Mellamine, Phenolic, and other materials. Rings and leads 
spot welded or brazed together for positive electrical circuit. 


Our Swiss methods and techniques are geared to 
meet exacting requirements. We invite your inquiries. 


COLLECTRON CORPORATION 


MuUrray Hill 2-8473 @ 216 East 45th Street @ New York 17. N_Y. 











for the ELECTRONIC. 


INDUSTRIES © 


STRIBS 


MOLYBDENUM 
TUNGSTEN 
TANTALUM 

FORMED PIECES 
® 














Your Speciat 
Metals Rolled 





to Thin Sizes & 
Close Tolerances 
* 


YOUR INQUIRIES WILL 
RECEIVE PROMPT. ATTENTION 








15 BEEKMAN ST., N. Y. 38, N.Y 
WOrth 2-2044 and COrtlandt 7-0470 
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H. CROSS CO. 


BOESCH 


Jafee 


WINDING MACHINES 


Designed especially for the wind- 
ing of cellophane and tapes of like 
characteristics. This machine pro- 
vides a fast and practical means of 
taping toroidal cores and coils. 
Tape widths starting at se” thru 4”. 
Coil range up to 2'/2” 0. D. 

We invite your inquiry and will 
tape samples to your specification. 

*Available to licensees of the Western Electric Co., Inc. 


Designers and Builders of coil winding A ecic 
machinery and equipment. Write for a: ae > 


WORLD'S MOST VERSATILE 
WINDING MACHINES 





MANUFACTURING CO., 
DANBURY, CONN. 


Want more information? Use post card on last page. 
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a SUBminiature size 


with 
SUPERprecision 


This new 
TYPE 9 
(less than .9” dia.) 
Ultra-Low- 
Torque 


POTENTIOMETER by etectro-mec 


offers designers and manufacturers of electronic equipment a 
opportunity to achieve greater miniaturization without sac- 
rificing precision. 


SPECIFICATIONS: Length: single cup assembly 810" 





























Linearity: 5% (or les:) 
Ganged assemblies available. 
For detailed information communicate with our Engineering Dept 
or telephone STillwell 6-3402. 


Available in Canada through Aeromotive Engineering Procuc:. 
Montreal and Toronto 


Sales Representatives needed in several territories. 


ELECTRO-MEC LABORATORY, INC. tony tstona cin 3, nv 














each additional cup 500” 
Diameter: 75" 
Shaft (ball bearing mounted): dia. 128" 








he <i 
—~ se agg 
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VALE Generator and Clibrator 


Paired pulses 5 to 5000 microseconds interval, 50 cycles to 5 Ke. recur- 
rence rate with meter indication 


Width 1 microsecond, rise and decay times 0.1 microsecond, amplitudes 
0-75 volts open circuit, 220 ohm internal impedance 

Polarities and amplitudes independently controlled, separate or mixed 
outputs 

Sync internal or from external positive 10 volt trigger 

Positive 50 volt sync output trigger coincident with fixed pulse, 220 
ohm internal impedance 

Time markers 1, 10 or 100 microseconds; negative pulses 0 to 10 volts, 
220 ohms internal impedance 


Amplitude calibration 60 cycle square wave, 0.1 to 100 volts in steps 
Model PC-100 cabinet mounted, PC-100R relay rack panel mounted 
Incorporates design of 


HAZELTINE ELECTRONICS CORP. 
Model 1456 Senior Pulser 














S-TELETRONICS LABORATORY ic 


v WESTBURY, l:. Taw. YT. 


MANUFACTURERS OF ELECTRONIC INSTRUMENTS AND PRODUCTION TEST EQUIPMENT 


404 Want more information? Use post card on last page 





PLANTS AND PEOPLE can tinued) 


automatic resistor abrading device 
developed at Emerson. 


New Antenna Company 
Established In Iowa 


WELCO MANUFACTURING Co. of Burl- 
ington, Iowa is a new tv antenna 
manufacturing firm which has been 
established and is owned and man- 
aged by John R. Wells. The new 
plant is in operation at its recently 
acquired building in Burlington. 

Wells has been associated for sev- 
eral years in the sale and manufac- 
ture of tv equipment, most recently 
as a partner in Wells & Winegard, 
tv accessory manufacturers. 


Bell Heads Toledo Seale 
Electronics Research 
ROBERT E. BELL has been appointed 
manager of the electronics research 
engineering department at Toledo 
Scale Co. in Toledo, Ohio. The or- 
ganization of this separate depart- 
ment has been necessitated by the 
rapid expansion of the company’s 
activities in the field of industrial 
electronics, according to R. O. 
Bradley, director of engineering. 
Bell has previously held positions 
as electronic design section head 
and assistant to the chief engineer 
at Lear. 


Lansing Sound Moves 

Into New Plant 

JAMES B. LANSING SOUND of Los 
Angeles, makers of speakers, units 
and systems, has moved into its new 
12,000 sq ft building adjoining its 
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Specifica 
Band Coverage you require. 


2011 800-2400 mc/s 


2400-3650 mc/s 
2400-4050 mc/s 


20$1 
20S!a 


20C1 
20€2 


4900-6200 mc/s 
4240-4910 mc/s 


8500-9660 mc/s 
8500-10,250 mc¢/s 
9500-10,250 mc/s 

6150-7500 mc/s 


20x1 
20X14 
20X1b 
20xX2 


20K1 
20K2 
20KQ1 


14.7 — 18.0 kme/s 
20.0 — 25.0 kmc/s 
34.5 — 38.6 kme/s 


20TV1 300-900 mc/s 


Now under development—other 
heads to be announced soon. 


Custom Heads for special cov- 
erage and calibration to meet 
your specific requirements. 


All of these R. F. Heads are designed for 
use with Vectron SA10, SA20 and SA25 
Microwave Spectrum Analyzers. 





For best operation we recommend 
THE NEW VECTRON SA25 
See our advertisement at right 








Write today for 
information on 
the specific 
R. F. HEADS 
you require. 


ga 
—=(= VECTRON, inc. 


Shclienie and Shcte Pcchanieal Gquspment™ 


404 MAIN STREET, WALTHAM 54, MASS. 


Want more information? Use post card on last page. 
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PLANTS AND PEOPLE (continued) 


main building. The main building 
is now used entirely for production. 
The move doubles the number of 
factory and office employees. The 
new building contains offices, a cabi- 
net and paint shop, a research and 
development laboratory, warehouse 
| facilities and limited production 
| space. 
Besides its manufactured line for 
| the electronics field, the company 
| has added a new department for 
theater system components under 
the direction of George F. Halkides, 
production manager. 


California Chassis 

Moves To New Plant 
CALIFORNIA CHASSIS has moved its 
plant from South Gate, Calif. to its 
new one-story building with 10,000 
sq ft of space in Lynwood, 
Calif. An additional two acres was 
purchased next to the site for future 
expansion. 

The new facilities include quar- 
ters for its fabrication department, 
baking and rooms and 
complete production and adminis- 
trative areas, 


floor 


spraying 


Magnecord Names Bixler 
Vice-President 


OTTo C, BIxXLER, director of engi- 
neering and research at Magnecord 
of Chicago, has been elected vice- 
| president by the board of directors. 

He joined Magnecord in 1951 as 
chief engineer. From 1949 to 1951 
he had been a development engineer 
for AiResearch Manufacturing Co. 
in Los Angeles. 

Before that, he worked eight 
years for Western Electric in both 
New York and Hollywood. He was 

field senior 
engineer and systems engineer. 


successively engineer, 


Edwards Joins 
Cinema-Aerovox 

GORDON EDWARDS, chief 
engineer with Cole Instrument Co 
of Los Angeles, became sales engi- 


formerly 


neer with Cinema Engineering Co., 
a division of Aerovox, according to 
James L. Fouch, general manager 
| of Cinema. 
| Vie formerly production 
manager with Cole Instrument, 
joined Cinema in a similar capacity. 


Lees, 


12 NEW FEATURES 


1) “Low Noise” 20 KC IF Amplifier 

2) Amplified Wavemeter Indication 

3) Double Range Sweep — 2 to 20 CPS 

4) Extended Frequency Response 

5) DC Filament Supply for Klystron 

6) Longer Persistence CR Tube 

7) Visual Viewing Filter 

8) Flat Face Cathode Ray Tube 

9) Special IIluminated Scale 
Improved Display Linearity 
Improved High Speed Retrace 
Improved Sweep Intensification 


PLUS ALL THE 
OUTSTANDING FEATURES OF 
VECTRON’'S MODEL SA20 
INCLUDING: 
Large Clear 5” Oscilloscope Pattern 
Standard Bezel to accept Camera or Hood 
Minimized Controls for Maximum Operating 
Convenience 

Double Conversion for Maximum I. F. Stability 
Regulated Klystron Oscillator Power Supply 
Easy Access for Adjustment or Maintenance 





And Your Choice of 
12 INTERCHANGEABLE R.F. HEADS 
See our advertisement at left. 








For full details 
and specifications 
Write today for 

Bulletin SA25 


~=(— VECTRON, inc. 


Lheclionie and Eleclic Mechanical Gguspment- 


404 MAIN STREET, WALTHAM 54, MASS. 


Want more information? Use post card on last page. 
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Carboloy ® Thermistors in the elec- 
trical control of an oil burner, de- 
lay opening of solenoid valve until 
combustion chamber is ready to 
receive properly aerated oil. A me- 
chanical timer was eliminated, and 
the cost of the unit reduced 


The resistance of Thermistors —un- 
like metals — changes negatively 
with temperature increases. Their 
inherent thermal inertia makes 
them ideal for signalling and warn- 
ing devices and controls. Thermis- 
tors are available in two grades and 
in rod, disc or washer form, in a 
wide variety of sizes. 


The Carboloy Engineering Ap- 
praisal Service will work with you 
on specific applications involving 
Thermistors. Send coupon, today, 
for literature. 


Current—Time Curve 
40 


= 
i—) 


CURRENT . MILLIAMPERES 
s 3 


o 
o 


os 6 10 
TIME - SECONDS 


“Carboloy” is the trademark for the products of the 
Carboloy Department of General Electric Company 


CARBOLOY 


DEPARTMENT OF GENERAL ELECTRIC COMPANY | 
| 11139 E. 8 Mile Ave., Detroit 32, Michigan | 


Send me free technical information on | 
| Carboloy Thermistors 


| Nome 


| Address 
| City Zone State 


0 etcceenh aes aiahaeeins Unbein etna aenene tinpmae D 


Want more information? Use post card on last poge. 
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Television Engineering 

By S. W. Amos AND D. C, BIRKIN 
SHAW. Ilifie and S Ltd., J " 
Vol. 1, 302 pages, 1958, 30 shillings 
($6.75 USA). 

THIS excellent volume is the first 
on television in the well-known ser- 
ies of Engineering Training Man- 
uals of the British Broadcasting 
Corporation. Since the BBC has a 
technical staff preeminent among 
broadcasting organizations, it 
comes as no surprise that the book 
is technically above reproach. The 
treatment is refreshingly free from 
mathematical symbolism, as is ap- 
propriate in a textbook intended for 
operations and maintenance staffs. 
Mathematical derivations are con- 
fined to eight appendices; even here 
simple algebra, trigonometry and 
plane geometry suffice. 

The elementary tone of the book 
is in a sense deceptive, because the 
so-called expert will find in it much 
information not conveniently gath- 
ered in one place heretofore. ‘Part 
II: Television Camera Tubes” is 
the most comprehensive treatment 
of the subject now in print. The 
BBC uses more kinds of camera 
tubes than do American broadcast- 
ers and it is necessary that the BCC 
staff know the nature of the several 
beasts. So we find not only the 
image orthicon and the iconoscope 
(the American stable) described in 
adequate detail, but also the image 
iconoscope, the orthicon, the C.P.S. 
emitron and the vidicon. This sec- 
tion, written by men who evidently 
have lived with the camera tubes 
long enough to regard them with 
intimacy, if not affection, is in it- 
self worth the cost of the book. 

“Part I: Fundamentals” repre- 
sents a well-chosen selection of top- 
ics essential to the television broad- 
cast engineer. It deals with scan- 
ning, synchronization and the video 
waveform. ‘The latter is based on 
the BBC standards, but the time is 
past when the numerical differ- 
ences between British, American 
and European standards are a 
source of confusion. Non-British 
readers will find this section a con- 
cise and informative statement of 
the technical basis of the British tv 








ROTARY 
SHAFT SEALS 


HHB No. 1102 
Three sizes 
available 





| 
— 
| 
—features improved 
design—miniature size 
and perfect performance 


Especially adapted to hand operated, 
electrical circuit and tuning mechan- 
isms. The unique and exclusive HHB 
design combines the flexibility and 
sealing quality of rubber, low fric- 
tional resistance of metal against 
bearing material, and the corrosion 
resistance of high grade brass. Shafts 
are one piece, eliminating back lash. 
No lubrication required. 

HHB rotary shaft seals meet the 
requirements of the following tests. 














100 hour 360 degree rotation and re- 
verse test at a speed of 17 cycles per 
minute, operating under water and 
under pressure load of 20 psi. 


100% rated pressure overload test 
=20 cycle humidity test 
125 g shock test 


minus 55° C. cold test... 85° C. high 
temperature test 


horizontal and vertical vibration tests 
from 10 to 55 cps at an excursion of 
1/16 in, 


+++ maintaining always a pressure seal. 


Complete catalog data is 
available upon request. 


Want more information? Use post card on last page. 
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DEPENDABLE Wcudatare 


RADIO FILTERS 


Type tll @ 


—Saves space ! 

—115 V ac/dc, 20 amp. 
—Excellent attenuation 
—Feed through installation 
—Flange mounting bracket 
—Corrosion & fungus resistant 





If you have radio interference 
problems, write or wire us, 


TODAY ! 
HOPKINS . 3. 


FACTORY: 2082 Lincoln Ave., 
Altadena, Calif. SYcamore 8-1185 


Offices in WASHINGTON, D. C. 
and DETROIT 





CUT COSTS 


AND SPEED PRODUCTION WITH 


“Industrial” 





DUO-DECAL SOCKET 


CASTING: General Purpose Molded Phenolic 


CONTACT: Spring Temper Brass, Cadmium 
plated. 


Wired to your specifications. Availabie for 
IMMEDIATE DELIVERY 


Precision engineered electronic components and 
connecting devices for all your needs 


P 
CONNECTORS 
TERLOCK PLUGS 


§ E 
L AND BAKELITE STAMPINGS 
BLIES 


and BRACKETS for UHF 


Our extensive design and production facilities are 
available for developing your special requirements 
and applications. Representatives in principal 
cities throughout U.S.A, 


Write for Our New 1954 
Reference Catalog. Dept. E-2 


NUUSTRIAL HARDWARE Mfg Co 


oc TREET «© MEW YORK 
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a 
Blade Spacer 


Coil 


Form 


Coil Form 
Insulator 


BEFORE YOU SPEND 
TIME AND EFFORT TO 
DESIGN YOUR OWN 
MOLDED PLASTIC PARTS — 
THINK OF SAVING THAT COST, 
PLUS TOOL COSTS, WITH 
THESE GRAYHILL STOCK PARTS. 
ASK FOR 
COMPLETE INFORMATION 
AND CATALOG. 








Shoulder 
Washer 


Germanium 


Grayhill 


Holder 
523 Hillgrove Ave., LaGrange, Ill. 
Phone: Fleetwood 4-1040 


Stond-Off 


Insulator 


are you ready for 


COLOR TELEVISION? 


Optical can supply all types of high vacuum 
equipment in laboratory or industrial sizes. 
Complete high vacuum units @ Oil diffusion pumps @ 
Aluminizing equipment © Optical Coatings © High 
efficiency mirrors © dichroic beam splitter © and 
low reflection films. 


Write for literature giving detailed information. 


OPTICAL FILM ENGINEERING CO. 


2731-37 North 6th Street, Philadelphia 33, 
Penna. 




















ELECTROLYTIC 
and 
PAPER TUBULAR 
CONDENSER 


SPECIALISTS CONDEN SERS 


SINCE 1923 : 








A.C: D.C. SETS 
COSMIC RADIO CORPORATION ete) eler: esis 
853 Whittier St., Bronx, N. Y " ~ 


Phone LUdlow 9-3360 











Want more information? Use post card on last page. 





Representatives 
BEEBE ASSOCIATES 


1155 Waukegan Road, Glenview, IIlinois 
BURLINGAME ASSOCIATES 


the COMPLETELY NEW 


VARIABLE 


ATTENUATOR | 


..-a@ revolutionary design in attenuators! | 


PROOF against SHOCK — MOISTURE — TEMPERATURE 

Withstands ambient temperatures of —40°C. to + 100°C.; 95% humidity. 
Resistive elements are accurate, noninductive, wire-wound and her- 
metically sealed in ao special tough plastic compound. 

Greoter power dissipation. 

Switch surface flat and smooth . . 
TRIP, exceptionally long life. 
QUIET... 
controls. 
“Lubricated for life’ bearings. 

Stock types available with “LADDER,” ’'T,” “H,” “L” and potentiometer 
configurations up to 32 steps. 

Send for Bulletin A-2 for specifications and prices. 


tsaghesicplabsaplia 
HYCOR SALES COMPANY 


of California 


. easy to clean, BRUSHES CANNOT 


extremely low switch noise level . . . ideal audio mixer 


103 Lefayette Street, New York City 


HARRISON J. BLIND 
1616 Cord Street, indiana 


11423 VANOWEN STREET 


polis 24, Indiana NORTH HOLLYWOOD, CALIF, 


round e 
e oval 
flat e 


e grooved 


ribbon e 








SECON 


the element cails 
\ for PRECISION 


408 


Round Wire to 0.00015” 
diameter. Ribbon rolled to 
0.0001’ in thickness. Close 
tolerances held on all spe- 
cifications. 


development and production metallurgists 


SECON METALS CORPORATION 


7 Intervale Street, White Plains, New York 
White Plains 9-4757 
Write for Pamphlet E 


Want more information? Use post card on last page 





NEW BOOKS (continued) 


service now in operation. 

“Part III: Television and Elec- 
tron Optics” deals, first, with the 
input to the camera tube, light and 
manipulation of light by mirrors 
and lenses and, second, with the ele- 
ments of electron optics as they 
apply to the beam focussing and 
deflection systems. These go as far 
as the intended reader has need, and 
no farther. The treatment of light 
is disappointing in one respect; it 
exclusively with luminous 
quantities. The fact that camera 
tubes can respond to radiations out- 
side the luminous limits is not given 
proper emphasis. Since tube de- 
signers have conspired to keep in- 
frared and ultra-violet sensitivity 
within bounds, this omission is not 
serious from the operations point 
of view. 

The book concludes with appen- 
dices on aperture distortion, units 
of illumination and brightness, de- 
rivation of useful formulas in geo- 
metric optics, and electron forces in 
magnetic fields. 

This first volume in the series 
treats but a small part of the field; 
it can be confidently expected that 
the succeeding volumes will cover 
the remaining topics with equal 
clarity and simplicity.—DONALD G. 
FINK, Philco Corp., Philadebphia. 


deals 


Television Fundamentals 


By KENNETH FOWLER AND HAROLD B. 
LipPERT, McGraw-Hill Book Co., Inc., 
New York, 1953, 524 p. $7.00. 

THE BASIC material in this book, 
having appeared in lesson material 
previously, has weathered its “trial 
by fire’ during many a “service 
clinic” conducted by the book’s 
authors or their representatives. 

The writing of this book spans 
practically the entire life of com- 
mercial television service as we 
know it today. Therein lies some of 
the virtues of the book as well as 
some of its faults. 

Let’s dispose of its faults first, 
so we can dwell on the many fea- 
tures of the book that make it 
worthy of study by a technician or 
student desiring to increase his 
knowledge and skill. 

Essentially, the shortcomings of 
the book can be summed up by stat- 
ing simply that the advancement 
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NEW BOOKS (continued) 





of the art ran too far ahead of the 
authors’ revisions. 

We note by the copyright that 
parts of the material were written 
in 1948. While no doubt there were 
many revisions and additions made 
during the years, the important fact 
to keep in mind is that the book is 
issued now—in 1953. It must be ° regardless of size 
so judged. 

The radio technician or student 
for whom this book was written ° regardless of quantity 
has every right to be disappointed 
when he finds that this book 
ignores uhf as though it hardly ex- 


isted. There is no mention of uhf EMPY 
is always ready 


tuners, converters, antennas or the 
additional care required in instal- and able to serve you. Get to pet 
ling uhf receivers. «_> 
When one considers that uhf is 
currently playing such a large part and special nuts. 
in current service problems, this 
omission in a current book is seri- 


° regardless of finish 


° regardless of material 


know him for your standard 


ous. | , 

Other developments that receive wemryS % * Write to Dept. A for Illustrative Folder 
no mention from the authors, prob- 
ably because of the difficulty incom- | | ADDRESS IS. . MAS adciat ti ag me Rap TP 
pletely revising the material previ- ; 
ously written, are the cascode-type 
front end, the turret tuner and 
self-focus picture tubes. 

These errors, if we want to eal! Performance at Constant Spacing with Variable Speed 
them errors, are errors of omission SRE a «= ELECTRO 
rather than commission. The ma- | Moons soon 


aan Ue 4) MAGNETIC PICK-UP 
terial that is found in the book, 


poten yt exorrme cans wit * 
; eect e neni Generates up to 
however, is excellent. 
HY vests WERE Run aT SPEEDS 


It is difficult to evaluate the real 28 Volts 

or ; asic timoust ares orseacemateer] without 
worth of good, basic knowledge, poy sey et 

. . . TPuT at Ti SPEEO was 

clearly explained, in terms of nove Tevours. | Contact 
money—but certainly the 40-page i if 
chapter on “Automatic Frequency ett 
Control of Horizontal Sweep Gen- a a a a a . 
erators” is alone worth the price of 


the book. It is the most complete | Convert Mechanical Motion to Electrical Energy 


and clearest description of this This vital link between the machine and the instrument generates electrical 
difficult subject this reviewer has voltages proportional to the rate of speed of any metal object. It produces —. 
' tm cnrre acne " ful output voltages at frequencies up to 75,000 cps. and at speeds in excess o 
seen in current literature. raf Actuated by the p a oot or + soo. of any nagadill material in 

The authors’ objective is to pro- the field of the pick-up, such as a slot or keyway in the rim oi a wheel or 
vide “a course of study and a refer- shaft, the teeth in a gear, or any magnetic part on a moving body. Self- 
, energized by built-in magnet. Low price, small size and rugged construction 
permits use in production machinery. 


WESTFIELD MASS 






























































+ 





























ETO eax vouTs OUTpUT #fiiH 



















































































ence volume for radio technicians 
and students who may eventually 
have the responsibility for instal- 
ling and servicing television receiv- ° Indicates rate of motion titi, pte! sgese 
a 4 3 ¢ Acceleration and velocity ; A relartopsgpiciieei 
ers”. Except for students in uhf studies HH a 
areas, like Scranton for instance, For precisior. ignition timing mm igepeere nest 
Actuates electrical counters +++ ett k iia ay 


‘ 
i 


A Few of Many Applications Performance at Constant Speed with Variable Spacing 


ty 
where four uhf stations are re- | 
ceived, the book can be said to fulfill Write for 
its objective completely. FREE Bulletin 
The book’s 524 pages shine with sateen 
good practical information. The 
major sections of a modern receiver 
are described fully and in logical 


ELECTRO PRODUCTS LABORATORIES 


4501-Eu Ravenswoed Ave., Chicago 40, Ill. 
Canada: Atlas Radie Corp., Ltd., Torente, Ont. 


eeeetii B&B 6 ES 
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NEW BOOKS (continued) 


“Tell-Tales’’ for Electronic 
Equipment by ALDEN 


NEW KEL-F INSULATED 


““MINI-TEST’’ JACKS FOR 
FRONT PANEL VOLTAGE CHECKS 


110 BCSI—KEL-F 


order. An example of the thorough- | 
ness of the authors can be gleaned | 
from the subheadings in the chap- | 
ter on video i-f circuitry: Require- | 
ments of Video I-F, Receiver Com- | 
pensation for Vestigial Side Band | 
Reception, Need for Adjacent Chan- | 
nel Sound Trap, Obtaining Wide- 
Band Characteristics, Video I-F | 
Transformer Features, I-F Wave | 
Trap Features, Contrast Control 
Circuits, Input Capacity of. Video | 
| I-F Tubes, Over-all Video I-F cir- | 
| cuit, and Tracking of Sound with | 
Picture. 

The material is amply illustrated | 
with photos and drawings. The | 
layout and type selection encourage 

easy reading, thus aiding student 

concentration. The 5l-page pic- | 
torial presentation of receiver | 
| troubles, together with an analysis | 
| of possible causes, is a helpful in- 
| novation in books of this type. 
| Summing up, for a currently 
| issued book on television service 
there are serious omissions, but the 
material that is presented is done 
well enough to warrant a serious 
| student’s attention.— HAROLD J. 
| SCHULMAN, Director of Service, | 
Allen B. Du Mont Labs., Ine. 


H-16 CHECKS 
the CHECKER 





Here is a new Alden 

Test Point that can 
@ be put in equipment 
going almost any- | 
where — because 
KEL-F has zero 
moisture absorption, smooth non-wetting 
surface, inhibits fungus growth. Now with 
Alden Mini-Test Jacks you can include this 
test feature where never before possible, 
even in equipment designed for the tropics | 
\Or arctic regions — making any Circuit im- 
mediately available for test at front of 
panel. 





ACTUAL 
SIZE 





“Famous ALDEN 360° 
wrap-around contact 


Beautiful punch press 
contact of beryllium 
copper, provides extra 
long contact path, has long life resilience 
good for many years. 


A RC Type H-16 


STANDARD 
COURSE-CHECKER 


For Omni Signal Generators 


Alden’s Mini-Test Line gives 
complete choice of INSULATION: 


PHENOLIC-—<conforms to JAN and MIL specs. 
NYLON— in bright colors for color-coding 
KEL-F—-M. W. Kellogg Company's trifluoro- 


chloroethylene polymer products 


Complete choice of MTG. METHODS: 


110BCP © tHreaved 


L1LOBCS mounts with 
screw nut from back. 


@ MOUNTING PLATE 
ee Where turning a nut does 
not suit your production 
techniques, you can spot 


@ This newly developed in- 
strument is a means for check- 
ing precisely the phase-accu- 
racy of the modulation on 
VOR (Omnirange) Signal 
Generators. Now that the use 
of omnirange receivers and 


Basie Electronic 
Test Instruments 


By Rurus P. Turner. Rinehart 


weld, rivet or eyelet the 
mounting late of chis 
Mini-Test. No nut tension 
worries 


P& O pusu-in 
If you have critical space 
roblems, mount this 
ini-Test by simply push- 
ing it into .347” hole. You 
6) can actually mount up to 
64 Mini-Tests in 4 square 
inches. 


Other ALDEN “‘Tell-Tales” | 


gPan-i-Lite — 8é6L 
Brilliantly col- 


ored indicator | 


lights that snap 
into .348”" 
mounting hole; 
enables you to change | -piece 
lens-bulb from front of panel. 
6, 12 and 28 volts. 
Fuse-Lite — 440/FH 
Glowing light 
indicates blown 
fuse, which can 
be instantly re- 
laced from 
front of panel. 28, 110 and 
r* 
im) 


220 volts. - 
heey 
« eS’ 


SEND FOR FREE SAMPLES 
—also request free 

NAALOMRS PO a Se a oe 

NG) os 


260-p. “Alden Handbook” 
2127 N. Main $t., Brockton 64, Mass. 
Want more information? Use post card on last page. 
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Books, Inc., New York, N. Y., 1953, 
254 pages, $4.00. 


INCREASED use of electronic tech- | 
niques requires understanding and | 
maintenance by nonengineers or | 


engineers from other fields. De- 
spite the number of good electron- 
ics texts at all levels, there are still 


wide gaps in the printed word for | 


those primarily concerned with in- 


strumentation in its most practical | 


forms. 
The author has made a large con- 


| tribution towards plugging these | 
| gaps by providing information for 
Sngineers from | 
will | 
the expositions of | 


the technician. 
outside the 
likewise find 
basic principles helpful. 


electronics field 


Specifically, the book covers oper- | 


ation and use of electrical and elec- 
tronic instruments simple 
voltmeters through inductance 
checkers, audio test oscillators and 
r-f signal tracers to a discussion of 


from 


signal generators is so wide- 
spread, it is necessary to have 
a means of measuring the 
phase differences between the 
30 cps envelope of the 9960 
+ 480 cps reference modula- 
tion, and of the 30 cps variable 
modulation when that differ- 
ence is required to be 0, 15, 
180 or 195 degrees. 

w An important feature of the 
H-16 is a built-in self-checking 
circuit to insure .1 degree ac- 
curacy. Errors may be read 
directly on a 3-inch meter, 
calibrated to read + 4 degrees. 

Write for detailed specifications 


Dependable Airborne 
Electronic Equipment 
Since 1928 


Aircraft Radio Corporation 


NTOWN 


NEW JERSEY 


Want more information? Use post card on last page. 
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ELECTRONIC GLASS WORKING EQUIPMENT for RADIO, TELEVISION TUBES, 
INCANDESCENT LAMPS, GLASS LATHES for TELEVISION TUBES 


We make Transformers, Spot and Wire Butt Welders, Wire Cutting Machines and 500 other 
items, indispensable in your production. Eisler Engineers are constantly developing New 
Equipment. If you prefer your own designs, let us build them for you. Write to Charles 
Eisler who has served The industry over 33 years. 


Machines for small Radio Tubes of all kinds: 


High Temperature Hydrogen Electric Furnaces 


Hydrogen atmosphere heating chamber, hydrogen drying tower, water cooled unload- 
ing chamber, heat control with air cooled transformer with 11 position tap switch. 
Automatic temperature contro! (optional) standard furnaces from 1” bore 1800° C. 
to 8” bore 1100° C. Molybdenum wound heating units, loading and unloading 
chambers equipped with safety doors. Supplied with hydrogen flow gauges. Made 
to order in many sizes. 


NO. 85-CPC.2 
GROUP 


EISLER ENGINEERING CO., Inc. 


751 So. 13th St. 
Newark 3, N. J. 











For broadcast studio master control and monitor switching of 
telegraph 


Cunningham 
Sy 
Q\ 

CROSSBAR 


5 For details of 


audio and video circuits . . . intercoms . . . 
. Computers . . . many other applications. 

Extreme flexibility. Fast and quiet switching 

with low crosstalk level. Any group of setups 

may be held intact while setting up others. 

Provision for spot or remote control. gas 


Model 10X10 


this truly Connects any of ten cir- 
superior switch, 


write 


JAMES CUNNINGHAM, SON & CO., Inc. 


cuits in horizontal plane 


to any of ten vertical 


DEPT. E-2 ROCHESTER 8, NEW YORK 








It's “TREATMENT” 


Dano’ battery of vacuum 
impregnating tanks and heat 


that makes DANO 
controlled ovens for curing 


your Best Bet for Coils olled for c 
varnish impregnations is al- 











ways at your service. Yes, Dano coils and Dano customers are always 
treated in the manner that makes your production pay dividends. 


Send us samples or specifications with quantity requirements 
scented for our recommendations. No obligation! 
Acetate Bobbin Also, Transformers Made To Order 


THE DANO ELECTRIC =) 








Cotton Inter- 
weave 

Coils for High 
Temperature 

Application 


Bakelite Bobbin 
MAIN ST., WINSTED, CONN 
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YOURS 
for the 


packed with the 


latest and most 
complete information 





TAPE WOUND 
CORES 


12 Pages of Performance Curves 
e 
Tables of Guaranteed Performance 
e 
Description of Core Matching Service 
e 
Applications — Constructions 
e 


plus much additional information 


For your copy of the ''Performance- 
Guaranteed” Tape Wound Core Catalog 4 
write on your letterhead d 


BOX E-1 





f 

_ MAGNETICS, inc. 

Specializing in High Permeability Magnetics 
——J BUTLER, PA. 





IDEAL 
FOR 


TRANSISTOR 
CIRCUITS 


ays! 








WW 
Te 
ae 


ALLORY 


MERCURY BATTERIES and 
SILVERLYTIC CAPACITORS 


Designed Specifically for 
TRANSISTOR APPLICATIONS 
Available Now in 
PRODUCTION QUANTITIES 


Mallory 


Batteries are 


suited for the power 
fl, supply requirements of 


transistor circuits. 


Mercury 


ideally 


Available as single cells or multi-cell 
packs in a wide range of voltages, they 
deliver the constant 


energy output 


needed for best results. 


/ 
Oi Also perfectly suited to 
ZL transistor applications, 
these tiny, Mallory- 
r developed = Silverlytic 
Capacitors have been expressly designed 
for the requirements of low voltage 


circuits and miniaturization 


For complete data, write to 
P.R. Mallory & Co. Inc. 
Indianapolis 6, Indiana 


MALLorY 
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NEW BOOKS (continued) 


tube characteristics and tube test- 
ers. 

While he has had to give rela- 
tively scant coverage for important 
topics such as the cathode-ray oscil- 
loscope (27 pages), the author has 
managed quite well to hit the high 
spots of particular interest to the 
serviceman who represents a major 
market for the volume. A brief but 
adequate series of references points 
the way to more specialized infor- 
mation for every chapter. 

As a self-help, or for use by 
schools, there are likewise review 
questions summarizing what the 
reader should have learned from 
each chapter. 

Of particular interest is the 
author’s apparent preoccupation 
with kits that can be assembled into 
various pieces of test equipment. 
As he says in his preface, “.. . in- 
strument kits have become estab- 
lished in the electronic market, 
have received wide acceptance, and 
have for the most part rendered 
uneconomical the design and con- 
struction of shop-built equipment 
unless the latter serves some special 
purpose.”—A,. A. McK. 


Principles and Practices of 


| Telecasting Operations 


By HaroLtp E. ENNES. Howard W. 
Sams and Co., Ine., Indianapolis 5, 
Indiana, 19538, 596 pages, $7.95. 
THIS book is specifically intended 
for engineers engaged in the field 
of television operations as dis- 
tinguished from those involved in 
television research or design work. 
Video engineers, camera- 
men, station engineers and those 
concerned with the technical phases 
of telecasting will find it a useful 
compilation of operating techniques 
and procedures as they prevailed 
circa 1953. 


control 


The first five chapters are devoted 
to a summary of elementary tele- 
vision theory as it affects camera 
chains, control rooms, studios and 
transmission systems. Chapters 
6, 7, and 8 deal with studio operat- 
ing practices and 9 and 10 with field 
operations. In Chapters 11 and 12 
the operation and maintenance of 
transmitters are discussed. 

Since television operators are al- 
ways most concerned with the par- 


ticular pieces of equipment they 





has been around 
(and still is!) 


Trim Trol was developed in 1947 
to actuate trim tabs in the proto- 
type Grumman Albatross. This 
actuator proved as rugged as the 
new amphibian, functioned per- 
fectly despite prolonged exposure 
to salt water. Soon afterward, 
McDonnell selected Trim Trol for 
the original Banshee. It has been 
used in every model of the series. 

The same basic model contin- 
ues to satisfy all demands, although 
aircraft design has changed radi- 
cally. Trim Trol is now specified 
equipment in the Chance-Vought 
Cutlass, the Douglas Skyknight 
and A3D. 

Meeting the requirements of 
MIL-A-8064 (USAF), it weighs 
3% Ib., has ultimate static capacity 
of 2000 Ib. in., and produces 300 
lb. in. operating torque through 
160 degrees. 

The story of Trim Trol is only 
one example of Airborne’s pio- 
neering in the actuator field. As 
the evolution of aircraft design 
poses new problems, look to Atr- 
borne for the solutions. For more 
information on Trim Trol, and 
other actuators, see our literature 
in the I.A.S. Catalog. 


Accessories Corporation 


HILLSIDE 5, NEW JERSEY 
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NEW BOOKS (continued 


use, the author has dipped deeply 
into the manufacturers’ technical 
literature. Specific equipments dis- 
cussed in detail are the RCA TS- 
10A switching system, the Dumont 
5098-A camera, the RCA TG-1A 
syne generator, the RCA TM-d-A 
master monitor, the Dumont 5056-A 
remote syne phasing unit, the GE 





synchro-lite projection system, the 
GE TT-6D transmitter, the RCA 
TT-5A transmitter, the RCA TK 
30A camera, the GE TV-16B stab- 
ilizing amplifier, the Dumont 
5130-C 16-mm projector, the East- 
man television recording camera, 
the RCA 77-D microphone, the RCA 
microwave equipment, the GE TT- 


Radio 183-7 stationmmitor, | »§- HOW TO SAWE MONEY WITH __ 
The technical accuracy of the GRC SMALL DIE CASTINGS 


book is generally adequate for the 

level intended. The author, how- it tells how to: design for.GRC small die castings, cast intricate 
Pare shapes, and involved contours, simplify design, make 1-pc. integral 
ever, overstresses the superiority castings in place of multiple assemblies, eliminate machining 
of the cathode follower (p 15) as operations. Contains technical data and information for designers 
compared to the plate-loaded ampli- and engineers, case histories, and other valuable facts. 


fier in video amplifier output stages. 


Quite often, the choice of either cir- GRIES REPRODUCER CORP. 


cuit will be based on output signal World's Foremost Producer of Small Die Castings 


polarity considerations alone, and 151 Beechwood Ave., New Rochelle, N. Y., New Rochelle 3-8600 


newer developments in feedback 

video amplifier circuits bid fair to 

obsolete entirely the use of the fol- ernie 

lower circuit for coaxial cable feeds. Do uble Ba rrel Adve rtising 
The diagram of the diplexer 


s y 39 is ine ate. N tale | 
hown = p 39 is incomplete No Advertising men agree—to do a complete advertising job you need the 
power will be developed in the radi- double effect of both Display Advertising and Direct Mail. 





ators by : the aural transmitter in Display Advertising keeps your name before the public and builds prestige. 
the circuit shown. 


Direct Mail supplements your Display Advertising. It pin-points your 
It should be noted that the modu- message right to the executive you want to reach—the person who buys or 
lation bandwidth of the television influences the purchases. 


aural transmitter is not simply More and more companies are constantly increasing their use of Direct 
twice 25 ke as indicated on p 33. Mail because it does a jOb that no other form of advertising will do. 


Certain of the faults as well as McGraw-Hill has a special Direct Mail Service that permits the use of 
the virtues of negative modulation McGraw-Hill lists for mailings. Our names give complete coverage in all the 
should have been mentioned on p 38, industries served by McGraw-Hill publications — gives your message the 
including the difficulty of obtaining undivided personal attention of the top-notch executives in the industrial 

7 ¢ . re firms. They put you in direct touch with th wh icy decisions. 
a linear modulating characteristic on , weranenaune pelep * 


down to the maximum white point In view of present day difficulties in maintain- 


hick, wenmesenth cate. anes eubetil ing your own mailing lists, our efficient personal- 

; . 2 se 8 ze ero ‘ P ° . . . P 

w i¢ el en } ! ‘I ized service is particularly important in securing 

The British system of positive the comprehensive market coverage you need and 

modulation has much to recom- want. 

mend it on this score. Ask for more detailed information today. You'll 
The studio layouts shown on p 96 ar be surprised at the low over-all cost and the 

are not necessarily representative tested effectiveness of these hand-picked selec- 

. : el ae tions. 

of current practice. A view of the 

studio floor from the control room 

is no longer considered essential. 


Not all stations use the technical Freche cetnere dl McGraw-Hill Publishing Co., Inc. 


lirector system of crew control as 
penne “eellg ee 330 West’ 42nd Street, New York 36, N. Y. 
described on p 333 et seq. 


In Chapter 10, which is devoted ia 
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SENSITIVE NEW BOOKS (continued) 


’ \ NO BIGGER to the technical production of field 
RELAYS ' | events, it is recommended (p 457) 
nh t that in covering baseball play on 
a an infield hit, number-2 cameraman 
R-E-S-[-§-T 7 \ should be preinstructed to “always 
‘a i take close-up of likely culmination 
WZ ; . of play.” This technique should 
Yau i require a considerable amount of 
preinstruction, particularly if the 
Dodgers are being televised! 
Certain of the definitions in the 
Glossary (Appendix 2) are loosely 
worded. In the description of the 
field strengths required for Grades 
A and B tv station service (p 588) 
no mention is made of the fact that 
the values shown are median fields. 
Also, it should be noted that the 
Here are miniature sensitive relays—single or double-pole maximum ERP permitted tv sta- 
types—which fullfill the most rigid requirements of space, 
shock, temperature and vibration in both commercial and 
military applications. The Series 1OO—105—106 relays are 
hermetically sealed and have a long life expectancy. 


Write for Bulletin SR— 6 No mention is made in this 
TEMPERATURE volume of the NTSC color system, 


which is as it should be, since such 
Engineering RELAYS color equipment is not yet in wide 
representatives operational use. This book, in 
in principal cities. S I (ey INV A a. future years, will serve as an ex- 
ENGINEERING & MFG. CO cellent memorial of the halcyon 

LONG BRANCH NEW JER ae . 
davs of monochrome _ television 
when life was relatively simple and 
carefree.—FREDERICK W. SMITH, 


Facts you should know about |rne wevman | National Broadcasting Co. 


HEYCO STRAIN RELIEFS! | wirs 2s vears 


the Nylon Bushings that Anchor cord to housing STAMPING 


EXPERIENCE 


CHASS1$————> Absorb cord pull, By R. D. DARREL L. Alfred A. Knopf, 
1. push and torque HAS MODERN New York, N. Y., 206 pages, 1953, 


PRESS CAPACITY $2.75. 
FOR OVER AN EXCELLENT book for the LP 
2 Insulate wire from 2,000,000 record enthusiast. 


* housing Although it is slightly high-brow 

FINISHED (musically) for the average list- 

STAMPINGS ener it is interesting how much one 

PER DAY. can get out of this book and how 

many times one will return to it 

and how long one will stay with it 
once the covers are opened. 

There are three major divisions 
and 26 chapters, all dealing with the 
philosophical aspects of good music, 
some history, much description and 
comparison of individual composers 
and their works—operas, sympho- 


SAMPLES? Send wire size and chassis information — nies. ballets concertos : 
Try HEYCOS at no cost to you — today! i allets » concertos, oratorios, 
MADE IN ALL SIZES FOR CLOCK WIRE TO S-10/3 CABLE quartettes. 


Finally, there is a combined in- 

HEYMAN MANUFACTURING COMPANY dex and recommended list of record- 
; , ings which gives the author’s pers- 
Se , a —— 29> #3 onal preferences and which makes 


HEVCO Chi mimates Steet Om Tee mi mare As 2 . 
ak. the whole book worth its price, even 


tions is a* function of antenna 
height as well as the channel of 
operation. 








Good Listening 




















YW mde I 
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kee Ability to solve ... Capacity to produce 


"SEND Your Printed Circuit Prosuzms Don’t be afraid 


TO WILMAR! to change that 





Wilmar has both ability and capacity Package Design 
to develop and manufacture printed circuits 
to solve your electronic design problems. 
Modern facilities are available = you for BRA DLEY 
special, small-scale problems or the mass- has a rigid plastic box 
production of dependable units. Your in- for your product . . 
quiry on Wilmar’s ability to serve you or 
on a specific design problem will receive 
prompt attention! 


Advantages of Wilmar Printed Circuits! 
Save space, assembly time; cut errors 
Minimum of wiring labor costs 
Components easily accessible 
Cut inspection time 
Uniform wiring; faster soldering 


Improved reliability 


Series 300 
White, Wine on Phone BY x 4%it x 1K 
(assorted compartments) 
TODAY! 


<7 Get the facts right now about 
: MANU Ae en og Wilmar Printed Circuits. 
2715 E. 14th ST. * KANSAS CITY 27, MO. 


r 

















LAB DOLLY woo 4 


. with 8 power outlets (1500 watts, 110 VAC) 
and a 10 foot heavy duty extension cord. 


Ball Bearing Swivel @ Recommended by 
Rubber Tired Casters. Laboratories wherever 
Constructed of Alu- used. 
a. —— 2 

elves for Equip- 
ment and a n for i 49 
test leads, th A Price 90 
etc. FOB Louisville, Ky. 


TECHNICAL SERVICE CORP. 


1404. W. Market St. Louisville 3, Kentucky 


bots a No. 32 
2%"! diam. x 5/8" deep 


chassis @ Supports 175 Ibs. Industrial manufacturers, especially of 
tilt b k components, are utilizing our boxes for 
Hts Dac Extends to 22%" packaging. We have over 500 eg Fe 
for servicin arene boxes available FROM §& 

g ° pine ~<a chassis your pode Racine fm Ty mer 


Y Send for illustrated catalog, showing 
ts | t Y { Chassis instantly box dimensions . . . you're cordially 
Yj 1 invited to visit our new factory and 
YY ' removable a: he Chicoeo 
your Y/ , owrooms when in Chicag 
J @ Permanently lubicated World’s Largest Assortment of Rigid 


@ All hardware included Plastic Boxes 


ultra thin fe Meats JAN sal-spray » BRADLEY 


w] AT YOUR CHASSIS-TRAK CORP. / _INDUSIRIES 
only 7/32 7 ELECTRONIC 6250 E. ona Road 1656 North Damen Ave 
actual thickness PARTS JOBBER Indianapolis, Ind. | Chicago 47, Ill. 
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2 7/8'' x 2'' xh" 
4 compartments. 





@ 31%" high, 1834" 
wide, 27” long. 














service | 























To Readers Outside 
North America 


Tektronix export sales activities are conducted 
from the home office, either direct to the ulfti- 
mate user or through the medium of engineering 
sales organizations located within the specific 
country, Tektronix products are available at the 
published catulog prices, f.0.b. Portland, Ore- 
gon, without added premium or markup of any 
kind, to users throughout the world. CIF, C & F, 
or FAS pro-forma invoices promptly furnished 
on request. For complete details on instruments, 
warranty and maintenance, and the name of 
your distributor, write to the Export Department 
ot the address below. 


x 2. 
for MILLIMICROSECOND 
Pulse Observation 


The Tektronix Type 517 Cathode-Ray Oscillo- 
scope is a specialized instrument designed pri- 
marily for the observation and photographic 
recording of very fast rising waveforms having 
a low duty cycle. Vertical amplifier risetime of 
0.007 sec and sweeps as fast as 0.01 usec/cm 
permit step-function reproduction with an accu- 
racy never before attainable in a commercial 
oscilloscope. Sufficient delay is incorporated in 
the vertical amplifier to permit the observed 
signal to trigger the sweep. Built-in rate gen- 
erator can be used to trigger the circuit under 


Sensitivity —0.1 v/cm 


Risetime 
0.007 psec or less 


Accelerating Potential 
24 ky 


Metallized CRT 


Regulation —All critical 
voltages electronically 


Amplitude Calibrator 
25 ke pulse, 0.15 v to 
50 v full scale, accurate 


regulated 
within 4%, ’ 


Time Bases — 1! fixed, 
0.01 ysec/cm to 20 
psec/cm, accurate 


within 2% 


Net Signal Delay 
(Toto! delay minus 
sweep storting time) 
20 to 50 m psec 

Tektronix Type 517 Cathode. Ray Oscilloscope 
$3500 f.0.b. Portland, Oregon 


Tektronix, Inc. 


P. O. Box 831A, Portland 7, Ore. 
Cable: TEKTRONIX 
Want more information? Use post card on last page. 
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NEW BOOKS (continued) 


if the reader isn’t completely up to 
all of the text.—K.H. 


Automatic Control of 
Heating and Air Conditioning 


By JoHN E. HAINEs, Minneapolis- 
Honeywell Regulator Co. McGraw-Hill 
Book Co., Inc., New York, 370 pages, 
$6.75, 1953. 

WHILE there is nothing electronic 
in this book, it covers a phase of 
industrial and domestic life which 
concerns virtually every engineer in 
the country. The emphasis is on 
the controls themselves and only 
secondarily upon the necessity or 
desirability of the control. All man- 
ner of controls are described with 
text, diagrams and drawings. It is 
simple and non-mathematical and 
could be used for a first course on 
automatic control by electric or 
pneumatic devices. Chapters are 
devoted to domestic heating control, 
commercial heating and cooling sys- 
tems, commercial refrigeration con- 
trol and, finally, the problems of 
radiant-panel heating.—K. H. 


THUMBNAIL REVIEWS 


Simultaneous Linear Equations and 
Determination of Eigenvalues. NBS 
Applied Mathematics Series 29; U.S. 
Government Printing Office, Washing- 
ton, D. C., 126 pages, 1953, $1.50. Sym- 
posium of 19 papers presented at a 
Los Angeles meeting sponsored by 
NBS Institute for Numerical Analy- 
sis. Useful to physicists, chemists 
and aerodynamics engineers. 


Introduction a_ L’Electronique. By 
P. Grau. Dunod, 92 rue Bonaparte 
(VI) Paris, 212 pages, 1953, 1,650 
francs. An elementary and_ thor- 
oughly readable book on the bases of 
electronic circuits and applications to 
communication, to industrial opera 
tions and to general measuring tech- 
niques. In French. 


Selenium Rectifier Handbook. Federal 
Telephone and Radio Co., Clifton, 
N. J., 80 pages, 1953, $.50. Second 
edition. Listing of rectifier types, 
dimensions, circuits and design data 
for engineers. 


Statistical Methods in Electrical Engi- 
neering. By D. A. Bell. Chapman & 
Hall, Ltd., London, 175 pages, 1953, 25 
shillings. Probability theory, fre- 
quency distributions, curve fitting, 
data reliability, quality control prin- 
ciples, fluctuations, entropy and _ in- 
formation. Rather severely technical 
but much of it is readable by those 
with limited mathematical — back- 
grounds. 


| PRECIOUS Ann 


BASE METAL 
~ WIRE ano STRIP 


PLATING... 





Accepted and approved by 
leading U. S. manufacturers 
of electron tubes, transistors, 
radar, and communications 
equipment. 

GOLD, SILVERorPLATINUM 
plated on wire as small as 
0.0005 inch diameter. 


NARL_ continuous process 
electroplating equipment and 
controls assure compliance with 
the most exacting specifica- 
tions 


Large size wire plating with 
various metals or alloys - to pro- 
tect against corrosion - to resist 
abrasion - to improve adhesion 
of insulation 


FINE RIBBON and STRIP 
electroplating up to 3%2x0.025 
inch size 


Copper plating on aluminum 


Copper plating on stainless 
steel for die lubrication 


Platinum plating on small 
parts such as electrical contacts 


Inquiries welcomed on difficult 
wire, strip or small parts plating. 


Research ©* Development 
Production 


NORTH 
AMERICAN 


RESEARCH 
_ LABORATORIES, ING. 


LEXIN 


KENILWORTH, N J 
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At 600 M.P.H. 
He Bets 


— his Life 


On the 
Wiring System 


‘ 
Le 


Lax 
For Dependable 
Electronic Wiring 

Leading Manufacturers Choose 

UNILECTRIC Wiring Systems 


Year after year . . . for over ten years 
. .. UNILECTRIC has produced millions 
of wiring systems for over 150 leading 
manufacturers of electric and electronic 
products. If you still fabricate your own 
electronic wiring it will pay you to in- 
vestigate UNILECTRIC. 


F Bes 
_ There is Only ONE ° 
Standard of Quality af. 
_UNILECTRIC 





f 


This intricate wir- 
Ing harness for a 
jet ovto pilot must 
meet the most 
rigid specifica- 
tions. A pilot's 
life ond perhaps a 
mojor battle de- 
pend on it. 


The same work. 
manship . . . the 
some stondards of 
quality protect 
your product wir- 
ing ond your pro 
duct’s reputation 
for dependability. 


To ossure utmost 
dependability plus 
cost saving engi- 
neering assistance, 
low-cost. produc- 
tion, and ‘‘on- 
schedule deliv- 
ery'', investigate 
UNILECTRIC today 


UNILECTRIC 
QUALITY 


Protects Your 


Products 


Investigate UNILECTRIC Joday! 


VSTEMS 


ed by 
UNITEO MANUFACTURING & SERVICE CO 


‘ South Oth Street ° Milw 


Wamae 


Mor 
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BACKTALK 





Heat Rise 

DEAR SIRS: 
You have no doubt had news of 
the recent fire in the 10-kce Net- 
work Analyzer put in 
service at the University of Illinois. 


recently 


A large portion of the functions in 
this analyzer are performed elec- 
tronically, and the construction fol- 
lows the electronics pattern with 
standard racks and panels. In some 
manner a hot fire (not a “roast 
out”) started at the bottom of one 
of the racks, containing the genera- 
tors. The fire was sufficiently hot to 
melt aluminum chassis and com- 
pletely destroy Micarta terminal 
boards. The cause has not been de- 
termined. 

It does not seem possible that the 
combustible material in a _ single 
tray could furnish enough heat to 
touch off the trays above and cause 
destruction of all the equipment in 
one rack and badly destroy equip- 
ment in adjacent racks, but that 
appears to be the case. 

Apparently the analyzer did not 
go quite far enough in duplicating 
the power systems it was designed 
to simulate. 

F. D. WHITE 


Springfield, Illinois 


Low-Frequency Resonators 
DEAR SIRS: 

I WAS very interested to read the 
article entitled “Vibrating Wire 
High-Q Resonators” by A. W. Dick- 
son and W. P. Murden in the Sep- 
tember ELECTRONICS 
(p 164). However, I must question 
a statement made in the first para- 
graph. It is stated that there is a 
gap on available resonators between 


issue of 


5 and 50 ke, given as the highest 
frequency for forks and the lowest 
for crystals. | am not aware of the 
range of crystals available in the 
United States, but here in England 
commercially-available 
units from 400 eps upwards. Such 


we nave 


obtained with fre- 
0.005 percent 
accuracy at stated temperature and 
maximum deviation over the range 

10 to +70 deg C or 0.02 percent. 


crystals can be 


quency adjusted to 


These crystals are, of course, not 


Worth 
planning for! 


ACTUAL 
DTP 4: 


new SHURE series 


of l-inch 
"Controlled Reluctance”’ 
Microphones 


These Rugged Microphones Make Ideal 
Components for Small, Compact 
Equipment 


@ The new Shure MC Series of 
l-Inch “Controlled Reluctance” 
Microphones were specially de- 
signed for use with transistor 
circuits and they are highly ree- 
ommended for use in transistor- 
type hearing aids. These L-Inch 
Microphones are also ideally suited 
for use in vacuum tube devices 
such as small, compact Amplifiers, 
‘Transmitters, Dictating Equi '- 
ment wherever size and wale 
are factors, and portability is ex- 
tremely important. The MC Series 
Microphones normally are fur- 
nished with impedance of 1000 
ohms (other impedances are 
available). 

The MC Series Microphones are 
rugged magnetic units, relatively 
immune to mechanical shock and to 
varying conditions of heat and 
humidity. 


For technical information Write, 
Wire or Call Sales Division 


SHURE BROS., inc. 


225 West Huron Street 
Chicago 10, Illinois 
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have you 
thought about 


for plant 
location? 


Florida offers decided advantages 
to manufacturers in certain fields of 
electronics such as... 


Tubes 

Resistors 

Coils 

Expensive Transformers 


Light weight electro- 
mechanical components 


Specialized instruments 
and equipment 


Key personnel, engineers and good 
production workers are available, em- 
ployee morale is high and the labor 
climate is excellent. More than 1,965 
new residents move to Florida every 
wee 

Florida’s sunny year-round good 
weather assures reduced construction, 
plant maintenance and heating costs. 

Florida is strategically situated for 
serving Southern and Latin-American 
markets 

In Florida you pay no state income 
taxes, no state ad valorem tax, no 
state inheritance tax, 


Florida already has well established 
electronics research and development 
facilities —with room for more. 


| time 





A MANUFACTURER SPEAKS 


Quoting the president of a Florida 
electronics company: 

“We are firmly convinced that our 
firm could not have made the strides 
it has made in the last three years 
in any other state in the Union.” 











For further information write: 
Industrial Development Division, 
State of Florida, 3306A Caldwell 
Building, Tallahassee, Florida. 


you'll always 


do better in 


Want more information? Use post card on lest page. 
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BACKTALK (continued) 


cheap. We recently required a 
special unit of 1,667 cps for a gated 


_ counter and the price was approxi- 


mately 65 dollars. Therefore it is 
possible that the tungsten wire 
unit may be competitive in price. 

It is necessary to know the fre- 
quency stability, both as regards 
and temperature. Unfortu- 
nately no data on this point are 
given. I would be glad if the 
authors could furnish this infor- 
mation and also some idea of cost, 
if in commercial production, of a 
2,000-eps resonator. 


J. G. G. HEMPSON 
Ricardo & Co 
Bridge Works 


Shoreham-by-Sea | 


Susser, England 


Interference 

DEAR SIRS: 

IN CONNECTION with the CONEL- 
RAD program, has any considera- 
tion been given the effect of stack- 
ing the oscillator radiations from 
hundreds of receivers into a small 
segment of the spectrum? 

Speaking of local oscillators, some 
uhf-tv tuners are playing havoc 
with the 2-meter amateur band in 
areas served by channels 14 
through 17, 42 through 45 and 69 
through 74. Two-meter operation in 
Peoria, Illinois, has ceased due to 
this condition. Local dx-tvi record 
is held by W9EHX who put an 
identified signal into Bloomington, 
a distance of approximately 15 
miles. At the same time, a receiver 
of another make was unaffected 
while operating in the room ad- 
jacent to the 200 watt 2-meter 
transmitter. 

Trouble seems to be confined to 
certain types of tuners, especially 
outboard converters. 

F. D. WHITE 


| 
| 
| 
| 


Springfield, Illinois | 


Correspondent 


DEAR SIRs: 

I WOULD like to correspond with a 
New York gentleman working in 
electronics. My purpose is to in- 
crease my English knowledge and 
to talk about our common interests 
and by exchanging letters to be- 
come friends, I am 26 years old and 
an electrician by profession. 


PAUL CSABAI 
XIV Cerobor 


Budapest, Hungary | 


0.4724” 6D 
an RAAB first 


For heavy radial loads 


Separable raceways for easier 
assemblies 


Shielded against contamination 
Sizes from 0.4724”OD to 1.023600 
Available now 


Bring your Miniature 
Bearing Problems to RMB 
A complete line of over 250 miniature and 
instrument bearings including pivot, radial 


and roller types are available for prompt 
delivery. Experimental quantities from stock. 


Write for catalog 13, 
or see our catalog in Sweets Files. 


LANDIS AGNR, 


INCORPORATED 
45 West 45th St. « New York 36, New York 
Want more information? Use post card on last page. 
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TRIES, 


hd 


WARS, 


+ 


“Stam 
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THIS FELLOW IS TRAINED IN YOUR BUSINESS. His 


na el 


main duty is to travel the country — and world 
— penetrating the plants, laboratories and man- 
agement councils . .. reporting back to you every 
significant innovation in technology, selling tac- 
tics, management strategy. He functions as your 
all-seeing, all-hearing, all-reporting business com- 
munications system. 


THE MAN WE MEAN Is A COMPOSITE of the edi- 
torial staff of this magazine. For, obviously, no 
one individual could ever accomplish such a vast 


hr 
ie 
‘ ty. 
ek 


business news job. It’s the result of many quali- 


* 


fied men of diversified and specialized talents. 


Sas 


¥ 


AND, THERE’S ANOTHER SIDE TO THIS “COMPOSITE 
MAN,” another complete news service which com- 


*2att 





plements the editorial section of this magazine — 


> wth Ae c 


the advertising pages. It’s been said that in a 





business publication the editorial pages tell “how 
they do it”—“they” being all the industry’s front 
line of innovators and improvers — and the ad- 
vertising pages tell “with what.” Each issue un- 
folds an industrial exposition before you—giving 





a ready panorama of up-to-date tools, materials, 
equipment. 


SUCH A “MAN” IS ON YOUR PAYROLL. Be sure to 
“listen” regularly and carefully to the practical 
business information he gathers. 


M-GRAW HILL bmw 


Se MCGRAW-HILL PUBLICATIONS 
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Ainitom 16mm SOUND-ON-FILM EQUIPMENT FOR TELEVISION NEWSREELS, 
TV FILM INSERTS AND KINESCOPE RECORDINGS ...SOLD WITH 
<< 











A 30- () MONEY-BACK GUARANTEE. YOU MUST BE SATISFIED! 


e 


“2. 


= 
& (Se ax Oaks gee! 


= a aueicon. PRO SUPER 1200 rowranu rc row UNIT «SOUND RECORDER 
$695 00 $1310.00 9465215 $1149.50 


LLUstnavas|) ) OER N DT- BAC H, Inc. 
INFORMATION 7373 Beverly Bivd., Los prance 36, Calif. 


(UNS ona) - 14: 1-e) altel] lobe) Mala. -1aele)-lell (em 2010)1 1.01 a. hae-j] (el aK) 


WRITE FOR FREE 





EISLER "MANUFACTURES COMPLETE wT 


WELDERS FOR SPOT e WIRE BUT 
EQUIPMEN as REPAIR. UNITS 
G. Equi 


EISLER ENGINEERING co. ‘te. 
76! Se. 13th St. Newark 3, N. J. 


sk ££ eS SS S & #8 * 6. 8s oO SD. ea SB 





Have you problems in 


Metal to Glass Seals? 


NAME IT... WE'LL MAKE IT! 
TERMINALS 
HEADERS 

END SEALS . . . SPECIAL ITEMS 


QUALITY PRODUCTS CO. 
387 Charles St., Providence, R. 1. 


FORMERS. Audio, Power, High Volt, etc. 
COMS— HF, Synchro, Spec. Purpose, etc 
Transtormer Div., TRANSWISION, INC. » NEW ROCHELLE. WY. 








inexpensive 
modern 





Shorted Turn Indicator 


Sensitive rugged,non- shocking 
for unmounted coils; $150. f.0.b. 
HUNTINGTON BEACH, CALIF. 


device... 


can frequently help speed up 
operation and maintenance 
or production. 





One product advertised in the 


| 





| eT 








LUX 
BRAGING & WELDING 


LB. ALLEN CO. INC. Chicage 3}, fil 


6751 BRYN MAWR AVE. 
jw ELECTRONIC PRODUCTION = 


Detroit area firm has facilities available for 
Electrical and Electronic subcontracting. Your 
inquiries regarding wiring, cabling, testing 
and light machine work on electronic assem- 
blies arid sub-assemblies are invited 


CW.-1346, ng hg ~ 
430 W. 42 St., New York N.Y 








“Contacts” Section may be 
the answer to your problem 
. a real money-saver. 


To be informed—and _re- 
minded—on modern aids to 
economical operation, main- 
tenance and _ production, 
check “Contacts” advertising 
regularly . . . every issue. 
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McGRAW-HILL 
TECHNICAL WRITING 
SERVICE 


TWS offers you a single 
INTEGRATED publishing 
service prepared to under- 
take a project from research 
and planning through fin- 
ished manuscript and art, 
typesetting, mechanical 
preparation, printing and 
binding. Whatever the situ- 
ation, whatever the type of 
literature you need, our edi- 
torial and art consultants can 
help you, bringing to your 
most specialized job the 
craft and skill of publishing 
experts. 


WRITING EDITING 
ILLUSTRATING 
PRINTING 


TO YOUR OWN OR 
GOVERNMENT SPECIFICATIONS 


Whether you need an in- 
struction book or service 
manual, to accompany your 
equipment, written to gov- 
ernment’ specifications . . . 

. or product catalogues 
or training booklets . . . or 
annual reports . . . or com- 
pany histories . . . our writ- 
ing staff can do the job for 
you, our artists can create 
and execute the illustra- 
tions. And McGraw-Hill 
printing, binding, and paper 
resources are among the 
best in the country. 


SAVE MONEY AND TIME 


LET OUR STAFF BE 
YOUR STAFF FOR 
TECHNICAL and BUSINESS 
PUBLICATIONS 


ASK 
OUR REPRESENTATIVE 
TO CALL 





Write » Phone 


Technical Writing Service 
McGraw-Hill Book Co., Inc. 


330 W. 42nd St., N. Y. 36, N. Y. 
LOngacre 4-3000 


ee 
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PROFESSIONAL SERVICES 








ALPHA ENGINEERING LABS 


Andre Tempe—Consultant 
Electronic Trouble Shooting Specialists for wave- 
guide manufacturing and production. Tooling de- 
sign and improvement 


P. O. Box 107 Budd Lake, N, J 


in solving your most difficult prob- 
lems in the specialized field of 
electronic devices is offered by 
consultants whose cards appear on 
this page. 


Professional Assistance .. . 


NIAGARA py LABORATORIES 
CONSULTATION - DESIGN - CONSTRUCTION 
MFG. THE THERMOCAP RELAY 
Specializing in solution of problems of electronic 
and electro-physical instrumentation for re 
search of analytical laboratory. Industrial plant 

problems also invited 


Andover, New York Cable Address: NIATRONLAB 








ANNIS ELECTRIC RESEARCH 
LABORATORY, INC. 


CONSULTING — RESEARCH — DEVELOPMENT 
AND DESIGN ag aH AND ELECTRONIC 
I 


Antennas, Wave Propagation, Information Storage, 
Computers, Impedance Matching and Variable 
Speed A-C Motors. 

P. O. Box 581 1401% as ws 8t. 
Champaign, Il 1768 


HARRIS GALLAY 


Consultant 


Electronic Project Development for Industry 
Day, Week and Duration of Project Services 
Our Laboratory Facilities Optional 


Plymouth 9-4237 60 Perry St., Belleville 9, N. J 


MAURICE |. PARISIER & CO. 


Communications Expert 
nternational Engineering Consulting 
RADIO. BROADCASTING & COMMUNICATIONS 
Planning & Installation Supervision 


Communication Equipment for Armed Forces 
1475 Broadway New York 36, N.Y. LOngacre 4-5434 
Cffices: Paris-Buenos Aires - Sao Paulo-Bombay 








W. J. BROWN 


Registered Prof. Engr. Connectiout, Ohio, Bngland 
ELECTRONIC CONTROL SYSTEMS 
Consulting — Research — Development 
INTERNATIONAL CLIENTELE 


71 Gurley Road Stamford, Conn 
Stamford 4-4876 


HANSON-GORRILL-BRIAN INC. 
Products & Mfg. Development 


ELECTRICAL - ELECTRONIC 
HYDRAULIC - MECHANICAL 
One Continental Hill! Glen Cove, N. ¥ 
Glen Cove 4-7300 


PICKARD AND BURNS, INC. 


Consulting Electronics Engineer 
Analysts and Evaluation 
of Radio Systems 
Research, Development and Production 
of Special Electronic Equipment 


240 Highland Ave Needham 94. Mass. 











CODETYPER LABORATORIES 


PRINTED CIRCUITS, EMBEDMENT CELLS 
AND MINIATURIZATION ENGINEERS 


Redesign your tandard product using cost and 
labor saving Printed Circuit We perform all 
engineering and supply you with Master Plates for 
your production. Reasonable, fast service 


550 Fifth Avenue, New York 14 } 4487 


HIGHLAND ENGINEERING CO. 
William R. Spittal & Staff 


OF TRANSF ba ERS, CHOKES. 


Main & Urban, Westbury, L. L, N. Y. 
WE-7-2983 


DESIGN DEVELOPMENT AND MANUFACTURE 


OR THE 
ELECTRONIC, INDU STRIAL & ALLIED FIELDS 


ALBERT PREISMAN 


Consulting Engineer 
Television, Pulse Techniques, Video 
Amplifiers, Phasing Netwe 
Industrial Appliances 
Affiliated with 
MANAGEMENT-TRAINING ASSOCIATES 
3308-14th 8t.. N. W Washington 16, D. € 








CROSBY LABORATORIES, INC. 
Murray G. Crosby & Staff 


Radio - Electronte 
Research Development & Manufacturing 
Communications, FM & TV 
Robbins Lane, Hicksville, N. Y 
Hicksville 3-3191 


HOGAN LABORATORIES, INC. 
John V. L. Hogan, Pres 
Applied Research, Development, Engineering 
Est. 1929. Electronics, Optics, Mechanisms, Fac- 


simile Communication, Digital Computers (Circle) 
Electro-sensitive recording media, Instrumentation 


155 Perry Street, New York 14 


CHelsea 2-7855 


JOSEPH RACKER COMPANY 
Editor: 


Radar Consultants & 


Technical Manuals 
Research and Development 
140 Nassau Street, New York 34.N ¥ 
Worth 4-1463 








EDGERTON, GERMESHAUSEN 
& GRIER, INC. 


Consulting Engineers 


Research Development and Manuf: 
of Electronic and = Stroboseopie Ear 
Specialists in High-Speed hot 


160 Brookline Avenue 


INTERFERENCE MEASUREMENT 
LABORATORY 
Interference Study per Government Specifications 
Shielded Space for Interference Investigation 
and Dielectric Heating Equipment 


1844 Utica Avenue 
Navarre 8-1248 


Field Surveys for F.C.C. Certification of Induction 


Brooklyn 34, New York 


ROTRON RESEARCH CORPORATION 
Research and Development 


Fluid Dynamics and Heat Transfer 
Exclusively Electronic Applications 


a 
Cooling Problems, Heat Exchangers, Fans, 
Turbines and Pump Designs 


Woodstock. N. ¥ Phone 2408 








Eldico of New York, Inc. 


Pioneers of Television Interference Elimination from 
Transmitters, Induction Heaters, Diathermy and 
etc 
Donald J. 8S. Merten & Engineering Staff 
44-31 Douglaston Pkwy Douglaston, N. Y. 
Bayside 9-8686 


THE KULJIAN CORPORATION 


Consultants © Engineers © Constructors 


Electronic Control 
Specialists 
Utility ¢ Industrial ¢ Chemical 


1290 N. Broad St Phila 21, Pa 


THE TECHNICAL 
MATERIEL CORPORATION 


Communications Consultant 


Systems Engineering 
Genera! Offices and Laboratory 


790 Fenimore Rd., Mamaroneck, N.Y 








ELECTRONIC RESEARCH 
ASSOCIATES, INC. 


‘TRANSISTORIZE’ YOUR PRODUCT! 
Complete Service in consulting. researeh, devel 
opment, and production on Transistor esreuitry, 
products, and Instrumentation 
15 Main Street North Caldwell, N.J 
Caldwell 6-6729 


Measurements Corporation 


Research & Manufacturing Engineers 
Harry W. Houcl Martial A. Hon 
John M. van Beuren 
Specialists in the Design and 
Development of Electronic Test Lastruments 
Koonton, New Jersey 


WHEELER LABORATORIES, INC. 


tad and bleetronics 


Con th Research 


“ t Developmet 
-F Cirenit Line 


Antennas 


! feet Equipe 
and Engineering Stal’ 


Ht nter @ T8ie 








ERCO RADIO 
LABORATORIES, INC. 


Radio Communications Equipment 
Engineering - Design Development - Production 
Pioneers in Frequency Shift Telegraph 


Garden City « Long Island « New York 








NEW ROCHELLE TOOL CORP. 
FORK CERTIFICATION OF INDUCTION 
AND DIELECTRIC HEATING EQUIPMENT 
IN ACCORDANCE WITH F.C.C, RULINGS 
Mobile Test Unit Available Entire U. 8 
320 Main st New Rochelle, New York 
Phone NB 2-5555 











YARDNEY LABORATORIES, INC. 


- Design evelopment 


Klectro-Chemical Generetors of Energy 
1065 Chambers Street Worth 2-3534, 35, 36 


New York 7, N.Y 
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casio SEARCHLIGHT SECTION poveninc 
EMPLOYMENT + BUSINESS OPPORTUNITIES . equipMENT—USED or RESALE 


UNDISPLAYED RATE INFORMATION DISPLAYED—RATE PER INCH 
$1.80 a line, minimum 3 lines. To figure ad- DISCOUNT 10% if full payment is made The advertising rote is $16.10 per inch for 
vance payment count 5 average words as a line. in advance for four consecutive insertions of ee ee eee 


POSITION WANTED undisplayed advertisin ‘ ; tract basis. Contract rates quoted on request 
rate is one-half of above rate, payable is wndisplayed ads (not including preposels) AN ADVERTISING INCH is measured % inch 


advance EQUIPMENT WANTED OR FOR SALE Advertise- vertically on one column, 3 columns—30 inches 
BOX NUMBERS count 1 line additionol, ments acceptable only in Displayed Style. —to a page. ELECT. 


Send NEW ADVERTISEMENTS to N. Y. Office, 330 W. 42 St., N. Y. 36, for the March issue closing Feb. 3rd. The publisher cannot accept advertising in the Search- 
light Section, which lists the names of the manufacturers of resistors, capacitors, sehostats, and potentiometers or other names designed to describe such products. 











COMMUNICATION ENGINEERS macnn 
ATTENTION ! CHIEF ENGINEER 


to direct the engineering of medium 


The world’s largest independent supplier of Carrier equipment offers ane netlensiy hnows cuperties mane. 
facturer. Capable engineer well versed 


permanent positions, good starting salaries, and unusual opportunity || in the design and development of elec: 
for progress. If you have had experience in any of the following fields, trolytic, paper and similar capacitors. 


we can make you a very attractive offer: Once-in-a-lifetime opportunity. Write giv- 
ing complete details regarding age, ex- 


1. Carrier Transmission Engineering perience, education, etc. 
2. Carrier Equipment Installation and Maintenance P-1320, Electronics 
3. General Transmission Engineering 920 N. Michigan Ave., Chicago 11, Ill 








Write giving full details of your background to Personnel Director 


/ FIELD SALES ENGINEER 
A U T 0 M . TI C E L E C T R I [ FELD SI Sales ENG with estab- 


lished following. Must have experience calling 
on various yey and Procurement Divi- 
stablishment and impor- 


} . . sions of the Defense 
1033 West Van Buren Street Chicago 7, Ilinois tant prime contractors engaged in electronics 
Excellent opportunity for aggressive and active 
liaison between this organization and the cog- 
nizant Army, Navy and Air Force Departments. 


Submit resume, highlighting experience, to 


Senior and Project Engineers Secsiieas 


The Pacific Division, Bendix Aviation Corporation has openings FREED ELECTRONICS and 

for senior and project engineers in development and production ‘| CONTROLS CORPORATION 
of radar, sonar and telemetering offering excellent opportunities 200 Hudson St., New York 13, N. Y 
for growth with the corporation and the opportunity to live in we nanbeaie 


Southern California. Positions are open at several levels. coos : 
REPLIES (Rox No.) iddress to office nearest vou 
I 


Please Address Inquiries To | NEW York: 330 W. 42nd 8t. (36) 
| CHICAGO: 520 N. Michigan Ave, (11) 


W. C. WALKER meh cert Meel 
ENGINEERING EMPLOYMENT MANAGER POSITIONS WANTED 
11600 Sherman Way North Hollywood, California 





























ELECTRONIC ENGINEER desires European 

position, BSEE, 1944, Exp. in org. and mgt 
of Q.C., Prod. Eng., Insp, in electronic industry 
Proj. Eng., full che 6-figure Gov't Contr. past 2 


WANT MORE BUSINESS? ASST. CHIEF ENGINEER =|, "P1288, Blectromies 


Eetabiiohed toshateat cates group, has capasity for STARTING RANGE—$12,000 to $15,000 | SR. ENG INE ER experienced in Vacuum tech- 
tiona ms in electronic or electro-mechanical Guided missiles - project - research-devel- nique, of passworking mechanics, Tungstene- 
component fleld, Products need not be established opment. apa 9 es coiling stainless steel firing, cathode mfg. & 
in territory but must have high quality. Company . | electric welding. Best references. PW-1345 
brochure available for your inspection. ASK FOR RAY EDWARDS Klectronics 


WEIGHTMAN & ASSOCIATES O'SHEA EMPLOYMENT SYSTEM = 
1405 W. Magnolia Bivd. Burbank, California 64 E. Jackson, Chgo., Ill. Tel. WAbash 2-1884 | | SELLING OPPORTUNITY WANTED 











SALES ENGINEERING—College training, 16 
years varied experience in communications 
MANUFACTURERS Sirenently employed as chief engineer regional 

A two cafes ergantaation in Middle Attantte INVESTMENT OPPORTUNITY broadcast station. Desire to represent reputable 


company in broadcast or two-way radio fleld in 
RA-1337, Electronics 











States can provide repr t for A printed ciroult development laboratory located southern territory 
electronic or electrical equipment or parts. in Western New York neede cantial bs investment ead 


facilities to expand for sud 
MACLEN CORPORATION electronic devices employing transistors and vacuum TUTORING 
Manutacturers Representative tubes in the radio-televsision, industrial and audio 
3226 Ninth Street, N.E. V/ashington 17, D. C. fields. Development work is now being done on the Correspondence Tutoring: Technical upgrading 
above products The laboratory a patent — for technicians, engineering assistants, junior 
on revolutionary process for printing circuits an : cg cdc “ps “ 
applications wre gondioe on Geotrecke components and operating engineers. New methods, simplt- 
wanted by industry. 








fled systems, fast arithmetic routines, econom- 
ical cost. “Superior Procedures’’ Douglas Mat- 
sodpstuete will be equates who have sound thews, 72 Vendola Drive, San Rafael, Calif 
Don’t forget bes and sin ne becherounds with suf- | 
iclent capital to nvest. ronosals for merging 
THE BOX NUMBER. with an electronics firm as their printed circuit | PLANTS AND PROPERTIES 
development division will also be studied. Replies — eas 
when the fea odvertionamie may be sent in confidence to: | Industrial Building Gastonia, N. C. 52,500 sq. ft 
this magazine. it's mur only means of teat BO-1300, Klectronic mill construction, wired, sprinklered, steam 
ing the advertisement are answering. yw. 48. &.. N ee heat, rail siding. For tease. Write Gastonia In- 
" 42 St., New York 36, N. ¥ dustrial Diversification Commission, Box 823-E, 
Gastonia, N.C 


Want more information? Use post card on last page February, 1954 — ELECTRONICS 
































SEARCHLIGHT SECTION 





Here are 5 reasons why you will 
f 1. You can get in ‘‘on the ground floor” 


want to come with us if you in the field of electronic computers 
and associated equipment for use in 


business machines. This means ex- 
area... cellent opportunity for advancement. 


. ° 2. You can plan your 
mechanical engineer ape future with a long- 
iol Pape established, highly 

y successful Company. 


3. You will receive a 


mechanical designer good salary, plus 
substantial ‘‘fringe”’ 
benefits. 


. , 4. You and | sr family will enjoy Day- 
electrical engineer ton ...a clean, progressive city with 


outstanding school facilities. 
5. You will find NCR a friendly place 


to work, with employee morale at a 
high level. 


Act at once. Write today to Employment Manager, De- 
partment A, describing your education and experience. 


THE NATIONAL CASH REGISTER COMPANY, Dayton 9, Ohio 





HELP WANTED 


manufacturing firm in Western New 
York has openings for: 


Test Engineers 
Technicians 
Trouble Shooters 
Aligners 


Applications should contain details 
of past experience. Write to 





Personnel Manager, H. E. Dudley 


STROMBERG-CARLSON COMPANY | | Do YOU belong in this picture of progress? 


Rochester 3, New York 


Ree OSS SB a See eee EXCEPTIONAL project diversification If you qualify and wish to join this suc- 
military and commercial — enables cessful, growing organization, write now 
WANTED MELPAR to offer you individual recogni- for further information about a personal 
tion, rapid advancement and ground-floor 'terview in your area 


PRODUCT DESIGNER Opportunity with a progressive company. Address: Personnel Director, Dept. E-2. 


Experience desired in one or more of 

these allied fields: Radar* Sonar Fire 

Components Required. Degree preferred Contrci Systems * Micro-Wave ay 

but not essential. West Coast’s Leading Fechniques * Pulse Circuits * Servo ~<a 

Capacitor Manufacturer. Not limited to -eacraper veal yr nde hanical 

aes shin. hin, aaah tala esign * Speech Compression * Small 

e ense effort. si 9 9 Me hanisms * Antennae Design ¢ Flight INCORPORATED 
tions in full, personal history and salary Simulators * Subminiature Layout 

desired to 





Experience in Capacitors ard Electronic 


P-1241, Electronics 10 Potter Street, Cambridge, Mass. © 440 Swann Ave., Alexandria, Va. 
1111 Wilshire Blvd., Los Angeles 17, Calif. 














A SUBSIDIARY OF THE WESTINGHOUSE AIR BRAKE COMPANY 
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ad ea 


IMAGINATION 


Got more than your share? Like to have the freedom to use it, 
with commensurate recognition? Then, you've come to the right ad! 

That is, if you're an electronic or mechanical engineer with prac- 
tical experience in the electronic industry. 

We need engineers with imagination. We're growing and going 

you're just in ume to go with us. You'll enjoy the job plus the 

advantage of pleasant living conditions in a large, modern city .. . 
without the disadvantage of big city pressure. 

The man to contact is Arthur E, Harrison, Vice-President of Engi- 
neering. The time is now! You'll never regret it! 


wilcox 
Aviation Communications and Navigation 


Fourteenth & Chestnut, 
Kansas City 27, Mo. 





WANTED 


ENGINEER WITH 
EXPERIENCE IN 


VHF ox UHF 


—Yy, puis itt, YW: 
YOUU $W0u0é7‘iw Jt WW Mus 


Interesting creative work with the most 
resourceful and progressive firm in the 
field of television equipment! 

This position is permanent. It will offer 
every opportunity for unlimited advance 
ment and for developing o successful 
career. The plant is now housed in a 
newly-acquired larger building, only @ 
miles from downtown New York City. The 
surroundings and atmosphere ore stimula 


ting and congenial 


Attractive Salary 


Write stating qualifications 


BLONDER-TONGUE LABORATORIES 
526-536 NORTH AVENUE 
WESTFIELD, NEW JERSEY 





























ELECTRONICS ENG. 
PHYSICISTS 
MECHANICAL ENG. 
é 
RR AE, 


Here ls Why Bendix Radio Is 
The Place For YOU To Work 





ment on merit. 


oY Excellent salaries. 
Challenging work in : / Semi-annual work reviews with advance- 


The lopment of: 
deve oP: Modern, air-conditioned plant located in 
beautiful suburban avea with ample hous- 
(A 
Radar (Airborne and Ground) ing, good schools, attractive shopping 
Auto Radio and Test Equip. « ¥ centers, major league sports 


Numerous employee benefits. 


Airborne & Mobile Comm. Equip. 


Missile Guidance Systems Call, wire or write Mr.L.H.Noggle, Dept. J 
Computer Applications o R . 
Research & Development “Ben Aix adi o 

(Incl. Transistors and Printed Circuitry) DIVISION OF BENDIX AVIATION CORPORATION 
BALTIMORE-4, MD. Phone VAlley 3-2200 














HOUSTON, TEXAS 


Precision equipment manufacturer needs 
qualified experienced engineer for 
audio and sub-audio transformer design 
and development. Experience with high 
permeability alloys desirable. Knowl- 
edge of magnetic circuitry must be suf- 
ficient for development work on mag- 
netic amplifiers. Salary commensurate 
with ability. 


SOUTHWESTERN 
INDUSTRIAL ELECTRONICS CO. 


P. O. BOX 13058, HOUSTON 19, TEXAS 














ENGINEERS 


This established electronics manufacturer located 
in the heart of western New York requires a man 
to head mechanical design group on electronic 
equipment. Permanent position available for a 
man with ME degree and experience in elec 
tronics or closely allied industry. 


ALSO TELEVISION AND RADIO 
DESIGN ENGINEERS 


Fine cultural community in which to live with 
good schools, homes, and progressive associates. 
Please write to: 


CHIEF ELECTRONICS ENGINEER 


STROMBERG-CARLSON COMPANY 
ROCHESTER 3, N. Y. 





Want more information? Use post card on last page 
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who won’t be held back! 


RCA, pioneer and leader in every important branch of radio-electronics, 
has a permanent position for you if you are an experienced ELECTRONIC 


COMPUTER, ELECTRICAL, 
NEER ... PHYSICIST . . 


MECHANICAL 
. METALLURGIST . 


OR COMMUNICATIONS ENGI 
.. PuysicaL CHEMIST... 


CERAMIST.... GLASS TECHNOLOGIST. 


You may choose to specialize in research, development, design and 
application. Both commercial and defense projects. 


POSITIONS OPEN IN RESEARCH— 


DEVELOPMENT— DESIGN — APPLICATION 
in any of the following fields: 


RADAR— 


Circuitry—-Antenna Design—Servo 
Systems--Information Display Systems 
Gear Trains—Stable Elements 

Intricate Mechanisms 


COMPUTERS— 
Digital and Analog —Systems Planning 
Storage Technique— Circuitry 
Servo Mechanisms-— Assembly Design 
High Speed Intricate Mechanisms 


COMMUNICATIONS— 
Microwave— Aviation 
cialized Military Systems 

MISSILE GUIDANCE-- 


Systems Planning and Design—- Radar 
and Fire Control— Servo Mechanisms 
Vibration and Shock Problems 


Mobile —Spe- 


NAVIGATIONAL AIDS— 


Loran -Shoran - Altimeters — Airborne 


Radar 
TELEVISION DEVELOPMENT— 
Receivers 
Equipment 
COMPONENT PARTS— 
Transformer — Coil 
Switch — Motor 
ELECTRONIC TUBE DEVELOPMENT — 


Receiving 
Ray 


Studio 


‘Transmitters and 


Relay 
Resistor 


Capacitor 


Transmitting Cathode- 
Phototubes and Magnetrons 


ELECTRONIC EQUIPMENT 

FIELD ENGINEERS— 
Specialists for domestic and overseas 
assignment on military electronic com- 
munications and detection gear 





There's not a temporary job among them 
War or depression, RCA has continued to 
grow growth in which you'll share when 
you launch your lifetime RCA career 


For many other reasons, too, RCA is a 
good place for you to work. RCA affords 
unexceled facilities in pleasant surround 
ings... every chance for advancement in 
rank and income enjoyable suburban 
or country living conditions professional 
recognition for achievement modern retire 
ment program. Many Company paid bene 
fits for you and the family. PLUS modern 
tuition-refund plan for advanced study 
at recognized universities 


Personal interviews arranged in your city 


If you qualify for any of the positions 
listed above, please send us a complete 
resume of your education and expenence 
Please state your specialized field preference 
Send resume to 


MR. JOHN R. WELD 
Employment Manager 
Dept. 300 B 
Radio Corporation of America, 
30 Rockefeller Plaza, New York 20, N.Y 


RADIO CORPORATION of AMERICA 


Want more information? Use post card on last page 
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CAREER 


OPPORTUNITIES for ENGINEERS 


Desiring the challenge of interesting and diversified projects— 

Wishing to work with congenial associates and modern equipment and facilities— 
Seeking permanence of affiliation with a leading company and steady advancement— 
Will find these in a career here at GENERAL MOTORS. 


Positions now are open in ADVANCED DEVELOPMENT and PRODUCT DESIGN. 
COMMERCIAL AUTOMOBILE RADIO 
MILITARY RADIO, RADAR AND ELECTRONIC EQUIPMENT 
ELECTRONIC COMPONENTS 


INTRICATE MECHANISMS such as tuners, telemetering, 
mechanical linkages, controls, etc. 


ACOUSTICS—toud speakers, etc. 


—_ -_———-- 
Inquiries invited from recent and prospective graduates as well as experienced men 
with bachelors or advanced degrees in physics, electrical or mechanical engineering. 
Salary increases based on merit and initiative. 
Vacations with pay, complete insurance and retirement programs. 
Relocation expenses paid for those hired. 
—_— 


All inquiries held in confidence and answered—WRITE or APPLY to 


DELCO RADIO DIV. GENERAL MOTORS CORP. Kokomo, Indiana 


ENGINEERS 


SYSTEMS 
RADAR 








SERVO 
COMPUTER 


BACKGROUND: Responsible positions 
open for top level development 
and project engineers with prac- 
tical and research experience in: 


Advanced Electronic Circuits 
and Systems 
Microwave Radar 
Microwave Receivers 
and Transmitters 


SSS 











= Requirements emphasize ad- 
vanced analytical and/or 
management experience on 


highly complex electronic 

\ and electro-mechanical sys- 
tems. 

Kindly send resume and 











ELECTRONIC DEVELOPMENT 
IS MOVING WEST" 


ENGINEERS—Take this opportunity to join the staff of a 
Western electronics pioneer & leader. 
Creative ability finds expression with us! 


® RESEARCH Broad project variety in special re- 
® DEVELOPMENT ceivers, transmitters & other devices. 
® PRODUCTION Advanced design techniques. 

* Figures show 20% U. S. activity in So. California 


Relocation expensee—exoceiient workin na conditions Coewal lecation. Scheduled reviews & advances. Fine 
insurance plan. Move should not disturb urgent military projects. 


Send complete with | history & requirements to engineering employment mer. 


<< LABORATORIES, Inc. 


3761 SO. HILL ST. LOS ANGELES 7, CALIF. 
(A Subsidiary of Hoffman Radio Corp.) 





salary requirements te 


The WL. EMAKSON CorP: 


ST, NEw york |,N-Y: 





WANTED 


INSTRUMENTATION SPECIALIST 


To be in charge of electronic instrumentation in 
connection with research and development of liquid 
propellants. Permanent salaried position with ex- 
panding group in the research department of a 
major chemical company located in the northeast. 
Requirements include: 2 years of college plus 3 
years of experience ¢ equivalent. Experience with 
Tleotronte circuitry, = frequency transient 

sure measurement, and some knowledge of tiqui r] 
propelients or chemistry desired. 
resume to 


Send complete 


P-9565, Electronics 


330 W. 42 St., New York 36, N. ¥ 











zie yee eee hts ts aaa: ahi 
jf ® : 4, ah a 


+ oe, 
ey 


Ye, enisumntiain and siaiaiemet| 
: ENGINEERS 
FOR TV COMPONENTS 


One of the world’s largest manufacturers of electronic components 
since 1921 
tunity to grow in a dynamic organization 


eae a ay Ay a8; “ 3 5 


Fa “ern g © 


— plants in the east and midwest — offers you the oppor- 


Are you c qualified engineer, preferobly experienced in TV tuners 


and sweep circuit components? 
We invite you to write to us today, detailing your experience in 
this field. 

Address all replies to: Director Industrial Relations 


General Instrument Corporation 
829 Newark Avenue, Elizabeth, New Jersey 


ag & +s APT t 
ON ee 


ca oe vy 





gt 5/6 23) 8 ee ee re " 
, t a aad Ce a * 


rh ee sae 


Went more information? Use post card on last page. 





CHEMICAL ENGINEER 


Experience in Ceramic Type Printed Cir- 
cuitry Design and Knowledge of Applica- 
tions thereof Required. Degree Preferred. 
Write, stating qualifications in full, per- 
sonal history and salary desired, to 


P-1242, Electronics 
1111 Wilshire Blvd., Los Angeles 17, Calif 


Not iimited to defense effort. 











ELECTRONIC ENGINEERS 


ror design & development work 

WITH A YOUNG PROGRESSIVE COMPANY 
me lroniiel ma) hniques 

Vcomputers 

sm gelolons 


SEND RESUME OF EXPERIENCE AND EDU 
CATION, WITH SALARY REQUIREMENTS, TO 


180 SOUTH ALVARADO STREET 
: LOS ANGELES, S57. CALIFORNIA 


“ad OUNKigw 2-7353 
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ae DAY | 


GOODYEAR AIRCRAFT CORPORATION, pioneer and 
leader in lighter-than-air craft, offers you a new employ- 
ment opportunity with a. well-established and fast- 
growing company where “careers are planned.” 


DESIGN AND DEVELOPMENT engineering opportunities 
are available for capable and imaginative men and 
women in the field of airships, aircraft and aircraft 
components. 


RESEARCH AND DEVELOPMENT projects — missiles, elec- 
tric and electronics systems, servomechanisms, new special 
devices, fiber resin laminates — all present an urgent 
need for engineers with fresh talent, aptitude and 
ambition. 
POSITIONS ARE OPEN at several levels in various fields 
with salaries based on education, ability and experience. 
Physicists Civil engineers 
Mechanical engineers Electrical engineers 
Aeronautical engineers Technical editors 
Welding engineers Technical illustrators 


AKRON, THE HOME OF GOODYEAR AIRCRAFT, is located 
in the lake region of northeastern Ohio. Cosmopolitan 
living, year-round sports and recreation, cultural and 
educational advantages make this thriving city an ideal 
spot for a pleasant home. 


YES, BUILD YOUR FUTURE — TODAY! Write, giving your 


qualifications, or requesting an application form. 


C. G. Jones, Salary Personnel Department 


<hr 














AIRCRAFT 


GOODYEAR AIRCRAFI CORPORATION, 1210 MASSILLON RD., AKRON 15, OHIO 


ELECTRONICS — February, 1954 Want more information? Use post card on last page. 427 
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ENGINEERS, EE A rare opportunity sx wih @ no 


tionally known manufacturer of capac- 
itors for an electrical engineer or equi- 
valent, experienced with capacitors and 
capable of directing and handling tech- 
nical sales and sales correspondence. 
Write stating age, education, experi- 
ence, etc. 








For development and design of H.F. pulse 
magnetic recording components and 
systems. 


For component and system development P-1323, Electronics 
work in airborne navigational equipment. 520 N. Michigan Ave., Chicago 11, Il. 














OPP IIIB III IDI II I I II SO 


IF 
you are experienced in 
DESIGN OF FILTERS 


Here is an opportunity for an oo to 
join fast growing * y with 








‘you’ LL FIND THESE ADVANTAGES 
AT KOLLSMAN: 


@An organization small @An informal friendly at- 
enough to provide diversity mosphere, and the best 
and recognition of achieve facilities available in mod 
ment, large enough for ern laboratories 
stability 
Intricate design and de @ Convenient location in a 
velopment work on Ameri quiet residential area only 
ica's finest aircraft instru 20 minutes from the heart 
ment of New York 

| | @ Free life, hospitalization, 

| | surgical, accident and 

health insurance 


em a Be Why not find out what Kolisman has to offer you? 


Ve AMT ED) eecermmnemesmmmamrnaesenss 
Send resumes to: Employment Manager 








Experience —y> be with Lo Pass, High 
Pass, and Band Pass and include familiar- 
ity with testing techniques. 


Congenial working diti and b fits 








P-1066, Electronics 
520 N. Michigan Ave., Chicago 11, Il. 


PS PrP ded dda ada add 








} 


- KOLLSMAN INSTRUMENT CORP. ALWAYS SUYING 


ean enceemeeemeaamnananaanamaaneman || | SeteWS-Nuts-Bolts-Washers 
Rivets -Lugs-Eyelets, Etc. 

















and any & all types of Radio 


DEVELOPMENT TV, ELECTRONIC HARDWARE, PARTS etc. 
ENGINEERS LOUIS E. GANCHER CO. 


468-472 WEST B’WAY - NEW YORK 12, N. Y. 
Design Engineering, Practical Research, “IN RADIO SINCE 1921 


Investigations of Theories, Functional Analysis 
“ URGENT 


An interesting challenge for senior design engineers to work Will Buy BC348R Receiver @ $75.00 
directly with top project supervisors helping through the BC348H—K and L Receivers $70.00 
prototype stage new developments in Ship via EXPRESS C.O.D., subject to in- 


spection to 
*® Automatic Control instruments *® Airborne Armament Systems H. FINNEGAN 


© Electronic Navigational Aids *® Guided Missile Controls 49 Washington Ave., Little Ferry, N. J. 
*® Magnetic Amplifiers © Computing Equipment 


FOR: 











For these jobs we are interested in men with two or more years experience WANTED 
in electro-mechanical work related to the above fields or in men with BC 1016 
superior scholastic records in physics; electrical, electronic or mechanical i 


engineering TAPE RECORDERS 


COMMUNICATION DEVICES CO. 
YOU'LL LIKE WORKING AT FORD INSTRUMENT 2331 Twelfth Ave. NY 


C27, N.Y 
Cable: Communidev Tel: Ad 4-6174 
Not too large, not too small Pension Plan 


Stable but progressive company Nine Paid Holidays 
* N.Y. C. location with all its additional Two Weeks vacation with pay WILL BUY 
varied opportunities Tuition assistance for further related au ARTI3/type T47A $200.00; 
* Above-average fringe benefits studies $65. 











ARC3 
eine! Radio $200.00; BC 
Our policy of permanency of positions and continuity of service does aot m0 p. tg ship via Express C.0.D., 
allow us to employ engineers unless there is a clear and definite need for H. FINNEGAN 
them projected years into the future. And we promote from within 49 Washington Ave. Little Ferry, N. J. 
If you can qualify, we urge you to contact by mail, or if in N. Y. C. phone: 








Mr. P. F. McCaffrey, Stillwell 4-9000, Extension 416 WANTED 


FORD INSTRUMENT COMPANY BC-1000 SETS and/or PARTS 


Division of the Sperry Corporation also 
31-10 Thomson Ave., Long Island City, N. Y. (20 minutes from the heart of New York City) TCS-TRANSMITTERS 


W-1393, Electronics 
330 W. 42 St., New York 36, N. Y. 
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Bendix Aviallen Corporation 
@YO R K Division 


This NEW division of our 
nationally-famous 
corporation has 

openings for... . 


ENGINEERS 
PHYSICISTS 


Top-flight men in advanced 
fields of electronic research, 
development and product en- 
gineering are needed for chal- 
lenging work under ideal condi- 
tions in our new, modern plant. 

You benefit at Bendix York 
from our location in the heart 
of a beautiful suburban area, 
from high wages, paid vacations 
and holidays . . . and excellent 
opportunities for advancement. 


Openings at all levels. 





Write, Wire or Phone 
Department Y-! 











SPECIAL OPPORTUNITIES FOR 


SENIOR ENGINEERS 


AVIATION CORPORATION Convair in beautiful, sunshiny Son Diego in- 
vites you to join an “engineers” oo 
YORK DIVISION ad deguteant. aoe challenging, essen 
Phone: York $521 York, Penna. tial long-range projects in commercial air- 
craft, military aircraft, missiles, engineering 
research and electronics development. Posi- 
tions open in these specialized fields: 


Electrical Design Servo-mechanisms 
Mechanical Design Aerodynamics 
Structural Design Thermodynamics 
Structures Operation Analysis 
Weights System Analysis 
Generous travel allowences A ha @c 

For free brochure, une Mr. H. T. Brooks, 
Engineering Dept. 


is offered tor intelligent, imagi- Con \ Al @ 


native engineers and scientists to IN B i’ A U Tl F U L 


join the staff of a progressive 


and self-sustaining, university- 
affiliated research and develop- i) A N D i = G Ce | 
ment laboratory. We are desirous 
of expanding our permanent 3302 PACIFIC HIWAY 
staff in such fields as electronic SAN DIEGO 12, CALIFORNIA 
instrumentation, missile guidance, 
microwave applications, design 
of special-purpose electronic com- 
puters, and in various other ap- 
plied research fields of electron- 
ics and physics 
Salary structure and bene- 
fit programs are on a par 
with industry. In addition, 
there are many tangible 
advantages, such as our 
self-sponsored internal re- 
. search policy, of interest 
\ to men with ingenuity and 


~N initiative 


N 
CORNELL AERONAUTICAL 
LABORATORY, INC. GC) 


BUFFALO 21,NEW YORK 
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AVIONIC INSTRUMENTATION 
goes beyond DIALS and POINTERS.. ‘ 








Current Stock Includes 


INVERTERS - AMPLIFIERS - VOLTAGE REGULATORS 
PHASE CHANGERS-TRANSTATS-METERS D.C. & A.C. 
SYNCHROS + SERVO MOTORS - AMPLIDYNE 
PIONEER AUTOSYNS - RECTIFIERS - G. E. SELSYNS 
Also complete line of FLIGHT, ENGINE & NAVIGATION INSTRUMENTS 


AUTHORIZED SALES and SERVICE FOR 


kollsman [eset] Exide hie. 














BATTERIES 

























Contractors to the U. S. Air Force— 
U. S. Navy and Dominion of Canada 


351 GREAT NECK ROAD, GREAT NECK. N.Y 
Telephone HUnter 2-9300 











Write for Catalog NET00 _u-. Export License-2140 Western Union addres: 


430 Want more information? Use post card on last page. February, 1954 — ELECTRONICS 
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...and so does 


'..- INSTRUMENT ASSOCIATES 


a source for 


EMERGENCY REPLACEMENT 
MODIFICATION 
OVERHAUL 


REPAIR ' Instrument Associates 
knows that there is more to 
an instrument than dials and 


5 ALES pointers. Involved in today’s in- 


strument panels are Inverters, 
0 F Transmitters, Amplifiers and a multi- 


tude of other electrical and electronic 

d . components. Accordingly the laborato- 

INSTRUMENTS Oe ries of Instrument Associates are geared 
" to the maintenance and supply of these 

INVERTERS component units as well as the indicators 


MOTORS 
TRANSMITTERS 
AMPLIFIERS 
RELAYS 
GENERATORS 


and 
ALLIED 


themselves. 

Instrument Associates highly skilled 
instrument technicians combined with 
extensive laboratory facilities results in 
rapid and exacting workmanship. Un- 
usual problems requiring know-how and 
ability find their solution in our Engi- 
neering and Development Department. 
Whatever your requirements in avionic 
instruments and their component units 
look to Instrument Associates for their 


COMPONENTS . . fulfillment. 


C.A.A. APPROVED REPAIR STATION +3564 
INSTRUMENTS CLASS 1, 2, 3, 4, 


LIMITED ACCESSORIES ] M S T a U W EN T 


351 GREAT NECK ROAD. GREAT NECK. N.Y 
Telephone HUnter 2-9300 


Wer cei sey «U.S. Export License-2140 Write for Catalog NE100 
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RELAYS 


—— = a oe a a 


MANUFACTURERS—JOBBERS—EX PERIMENTERS—LABORATORIES 
WRITE OR PHONE WALKER 5-9642 FOR YOUR RELAY REQUIREMENTS 
s or r. Greenberg or rf. Merzog 


We have a large variety of standard types of relays and solenoids for a multiplicity of uses which for various reasons are not 
listed in our advertising. When inquiring concerning your needs give as much information as possible. Catalog numbers are 
not sufficient. Give coil voltage: specify AC or DC; give current or resistance; contact current and arrangement. 


PRODUCTION QUANTITIES OF MOST ITEMS AVAILABLE 
ALL MERCHANDISE IS GUARANTEED AND MAY BE RETURNED FOR FULL CREDIT 


TELEPHONE TYPE RELAYS READY FOR IMMEDIATE DELIVERY! 
Production Te, of the following types 
These rel have been standardized so that f Relays: 
coils and frames of most manufacturers can ALLIED—Most numbers 
be interchanged without affecting adjustments. 
A wide variety of ons are 
thus possible from a comparatively small num- a ~ 











ber of relays. 

Listed below are frames and coils from our stock. They may be purchased separately. 
However, a complete relay consists of coil and frame. In ordering complete relays specify 
which coil with which frame, i.e.: F101 with K117. < 

Representative completed relays are also listed with voltage and current ratings. Values MINIATURE SYARBIAN Series 
are indicative of sensitivity that may be expected from similar combinations. AIRCRAFT 165, 405, sais and 
CLARE, 6500 ohm, 8 ma DC, 3 makes (3As) ons A18258 BENDIX (Cook 102) 8-12 VDC, Copper Slug. erles eopers 


CLARE K/01, 6500 ohm, SPDT, 2 ma DC. Fast, Ac. ee Sens ny ey eee Oe ne WESTERN ELECTRIC 
on 15s . RS220A1 AUTOMATIC 6VDC, 3PBT no. (SAs), 75 
ive ui), 78 MERCURY CONTACT RELAYS 


FRAMES re Slow ltelease 
R5021Al AUTOMATIC 1300 ohm, '20'ma DC, SPST D 171584; SPDT; 1 coil of 4500 ohms 
(For Cost of Relay Add Price DE TE GUN h 5 0sscse nn dseeesnesivcces $2.95 plus 24V Heater; High pressure sealed 
of Frame te Price of Coil) octal plug base. Operating current 6.6 
COILS ma; release current 6.2 ma. Overall 
length — 3%”; overall diameter — 
(For Cost of Relay Add Price 1-316", #R1021 . 
of Coil to Price of Frame) 10 for $65 100 for $625 


es Price | 
ms 
ki 101 $ 





3 
3 


No, 
F108 
| Fist 











: 


D.C. SENSITIVE 
PLATE CIRCUIT 
RELAYS 


Allied FID; 8 ma; 1A; 3000 ohm; #R916 $1.50 
Allied BO6D40; 30 ma; DPDT; 2380 ohm; #303 


95 
Allied BO6D42; 20 ma; DPDT; 5€00 ohm; #1304 

REM 923024; 6 ma; APST no (44's); 6500 ohm: 
40,000 . 903 ee 


SeeeseReenee 


REM 452-1041; 4 ma; 12000 ohm; DPDT; Tele es 
© T #168 eee 
SLOW ACTION COILS Ww (ie (Whelock) KS9665; 9 ma; 1A, “1B, ; 2000 
SLOW-MAKE SLOW-RELEASE ohm; #R4 vais e $4, -95 
ik Price Stock Clare Type ; 1K i083) ; 6 ma; SPDT; 3500 ohm; #13 
No. Ohms 
2 


K160 

K122 33 
Ki46 =: 1125/1300 
K147 = 5500/1500 
K148 1300 
Ki46 =: 1300/125 
K147_—: 1500/50 


? 
gs 


00 
00 
75 
00 
00 
00 
00 
75 
50 
00 
50 
00 
00 
75 
00 
75 
76 
.00 
75 
.00 
50 
.00 


Clare + 11613 (K101); 2 ma; SPDT; 6500 ° $8, 
#158 


Clare A11S96; 12 ma; 3A; 2000 ohm; #R94....$1.7 
Clare Type G; 4 ma; DPDT; 20,000 ohm: ‘eine 


Clare 5036; 15 ma; 2A, 1C; 2450 ohm; Hermetica! ny 
Sealed; #440 ...... ‘és $6.9 
Cooke Type C; 4 ma; 1A; 6500 ohm; #2596... .$3 50 
Teach P3; 3 ma; SPDT; 1280 ohm; #941... $1.25 
Leach 1028-434; 20 ma; 1A, 2B; 1550 ohm; af = 2} 


PYPRos== 
SRSsssess 


Leach 1037; 10 ma: DPDT; 10.000 ohm: #14540 $4.50 
Leach 1421; 2.5 ma; 1A, double break; 4200 ohm; 
U. Hi. F. Insulation; High Voltage, High Current; 
9 


SSaSsSRRassasssi 


~ 
a 


omy 


i 


2) 
4: 
1. 
2. 
> 3 
5. 
2) 
2 
1 
2) 
2 
3. 
4 
1 
2 
2 
1 
2 
2. 
4 
2. 
3 
2 
2 
3 
4 
5 
2. 
3. 
1. 
2. 
2 
3 
2 


SRRRSRESSRas 


#130 S 
Sigma 4F80008; 1 ‘am: SPDT; 8000 ohm; #1287 
$5.95 


38 


1B,4C—so8.24 F 2D, 1A te, hme, No. = Ohm 

) é / 
SPECIAL CONTACT ARRANGEMENTS . K163 25/900 \ patton 

We can supply any contact arrangement up to : A . / 
oontaet heate 410 form A or 10 form WU; or combina K14l 60/2000 i C162 550/550 
tions; or 6 form (C) for a nominal extra charge. To K166 125/125 . 1000/200 
compute cost of custom made frame add; 1.00 for K 142 125/1300 A j 1100/500 
blank frame plus .50 for each vag | ol td i. for Ki64 200 /200 142 1300/125 
each form A or B and 2.00 as the nominal extra | KiG3 = 200/25 . 1800/500 ohm; Air Tight Seal; RTMA 5 prong Plug Base; 
charge brad mn ee ry ee =. 1C would cost K143 200/ 1000 Ki4l 2000/50 e2R4add $4.25 
1.00 + 60 + .75 ob vi K162 400/20 2.25 Sigma 5RJ2000G; 2.3 ma; SUDT; 2000 ohm; Her 
A N ly o B Nor lly closed metically Sealed FRI $7.50 
A = Normaily open; = Normally closed; Sigma 5RI5000G 1.4 ma; I il-in; 04 ma hold: 
a IMPULSE DIAL a ; C = Double throw; D = Make before break SPDT; ‘Hermeticaliy Seated ERR , $6.9 95 
To open a normally close Tit id dg mah Se Leg EP 
$5.9 


fer v7 A pg ACCESSORIES FOR - 11.000 ohm ona? Dn oa a 
. es. i. sab. 17 na; ; 2200 ohm; % 
shunt springs. arranged to TELEPHONE TYPE RELAYS oes Oe 


make when dial is moved off : > Clare CRI Mok Jed Bakelite C over Advance K1604; 12% ma; DPDT; 6500 ohm; 


normal, #D101 . 84.95 21 : “4 
4° x2 4" x4 
10 for $42.50 a scki.. = 


$4 
a Clare CR3 Steel Cover 2.4" x 1}4" Advance 455; 20 ma; DPST (2A); 1800 ohm; # 
STEPPING SWITCHES 7 yok. fly i $ 
Clare CR5 Steel Cover 244" x 144" 
AUTOMATIC Car BR Letra fan . 98 SEE OUR OTHER AD 
are 2 ong Relay Bracket ? E 
ELECTRIC TYPE 13 Clare BR4 Short Relay Bracket  #BR4. 15 ON PAGE 453 
25 Position: Self Interrupter Springs; Norm. — 
Sita diac a eee Aa Wanior—An CS. Ou, fats Dated ee et 10 es 
0 Oh nree Levels uto, Elect, 2; 
R900. $17.75 ieeausiien returnable within 10 days for full credit. 
-ESTEKN EL ECTRIC 22 Position; Make & 
Break Interrupter Springs; Normal Operat- Orders Under 
ing Voltage 6VDC; Max 8VDC 4 ohm; Five 10 Remit. 
Levels #1926 $19.75 
WESTERN ELECTRIC 44 Position: Make & 
Break Interrupter Springs; Normal Operat- 
ing Voltage 6VDC; Max 8VDC; 4 ohm Two 
Cireutt Levels #R927 $22.50 (overage will 
be returned). 


yp 
RE 


Sigma 41FS87; 2 ma; SPDT; 10,000 ohm; #1914 
95 
Sigma 41F80008S; 2.5 ma; SPDT; 8000 ohm; #181002 
95 
Sigma 4AH; 4 ma pull-in, 2.5 ma hold; SPDT: 2000 


PRYNpP 
ReRss 








Advance 1713A; 30 ma; 4 PDT; 1000 ohm; 
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NEW SELENIUM MER 
Pri tis le qin) oe eH e New Erco 4 Channel Ship-to ‘Shore Marine 
SEC; 9,12, i 12 Amps, 16.75 Transmitter Receiver F.C.C. Approwd 
volts 24 Amps . 35.75 rand New. Complete, less xtals @ 179.50 


Continuous Ratings 30 Amps 45.00 Write for Full Details 
50 Amps 59.75 
Full-Wave Bridge Types NEW SELENIUM RECTIFIER CHOKES s WESTERN ELECTRIC CHOKES 
y.—¢ ohms NEW—HERMETICALLY SEALED 
y -07 Hy.—-.6 ohm... SMOOTHI G 8 Henries @ 300 MA. 75 
18/14 | 36/28 | 54/42 | 130/100 01 Hy.—.1 ohm ; 4” x WE. # KS 9478 
Vets Volts 24 Amps. —.004 Hy.—.025 ehm $29.95 SWINGING. from 4 to 7 He ries, 200 to 700 
% ‘ ‘ew - FILTER CAPACITORS 2 Ohms, 5” x 544" x 5”. W.E. KS13003. 
be zs * = = Capacity . Voltage Ea. ~ $4.75 
00 500 MFD. 50 V. -85 
7.95 “ino MFO. isv 75 W.E. HERM. SEALED POWER TRANSFORMER 
00 = . : : Type D175847, Primary 115 AC, 60 Cy Secondary 
6000 MFD. 15 V. 1.50 1000 VCT @ 500 MA. 5 V @ 5 Amps. (20 KV 
VICTOREEN VXR-130 Insul) 54%” x 544” x 614”. Brand new $8.50 
Submini ature Voltage Regulator. Brand new in cel- 
» bag. Used as stabilizer in battery R. F FLUXMETER 
3; for voltage refere nee & limiting circuits; Used to calibrate field strength of magnets from 506 
- : . Amplifier Coupling, Nominal volts; 130... to 4000 gauss and indicate polarity. Probe has gap 
We can build other Rectifiers and Trans- > Starting Voltage: 200 Regulation: 1 to of 1%”. Beautifully built in hardwood case with 
r 5 I + 144%. You will find many uses for these hinged cover. Instructions for operation on under 
formers to your Electrical and Mechanical nits. Regular price is .. $4.79 side of cover, Size 12% x 9 x 6 in. Ideal for lab and 
specs ... . Immediate Delivery! Rarry only $.75 Ten for.... i school nse. New, An exeentional valne at... $19.95 


‘ 1g’ 5 
SPECIALS 
4 a yi’ 
Type rice type Priee Type Price Type Piles st 
OQaz2. 87 2327 “e 9.70 4&2 ° 3 747 ‘ ° -70,78 ce 75 Casta 
OA3/VR75.. 1.03 2531... 1. ‘s 80 -64 CK-501 
oB2 -85 2332... 22 W .. 1.65 9LP 3.50 81 . 95 WL- se2a. 
OB83/VR90 -90 2334 . \ 10 (Special 95 82 -85 WL-530.... 
~ \. 10T1 4 j 


OC3/VR105 
OD3/VR150 
oz 










































































STANDARD BRANDS 


90.00 6B8K7.. 
48.00 68L7GT 
3.50 6BN6. 
.. 1,50: 68Q6GT. 
... 2.75, 6BQ7A 
62.50 SBP1....... 3.35 68X7GT 
29.50 SBP4 3.35, 6B Y5G 
25.00 5C22 
19.50 5021...... 
11.40 4-250A 


vw WL-677... 52.25 861. 
3. 2847 ad l) 990 
WRITE FOR * 12BY7 1.05 1 . 1. 8.00 LARGE Quarry IN 
Pang thng Sd ; £8 1282 .. 1.10 VXIR130... as STOCK! 
; 64 ‘** "25:00 872A—5295 
45 r 6H6.... 521 ... 85 183(TS) 2.50 
1.10 OKRA. c ns . «78 211/VT4C.. .889 GENERAL ELECTRIC—JAN 
73 ee 63 RX215..... 7.75 y ; 
2K3 39.5 . sat Packed in Original Boxes 


701 s 37 75" : 
2.75 12807 .55 231-D.... 46.00 865 955676... 3 
5-R O1A $.50 866-0 (JAN) 1.25 WL- 5683 
160 198G6G. 9.9 
.90 19T8 


1.05 20.4 1. eee sense tes oa 1130 8693. 
1.05 KV21A . ‘ ¥ : -. 1.65 5694. 
1.39 RY21A A ; Lill. 18s Wh-sse- $702 

-85 22 ‘ -99 er A  ] RA . 289.10 5702-WA. 

752304... ° . 18.50 WL-891.. 218.54 5703 

-85 24-A 7O6EY......27.50 892-R.. 

-58 25AV5. 














33 1.32 Seis 
: 3.50 Etec. wie 7-98 6SA7GT. : 
25 6SA7M... J 922... 60 5732. 3.95 
8.75 S621(JAN). 24: 95 6SC7... 79 26. 3 3 : 2.69 we. $736186. se 
— -39 6$G7... 2 4.50 715A 3.00 927 





. 11.75 : ¥ 
0 -55 306-A 3.95 715 00 954 “Ss Hie 
.62 310-A (WE). 3.75 719-A 1 Reus . f§ $751. 
.60 311-A (WE) 5. 9s Lt A 
; 26 4 Toa wr 
4.0 


55 350- 

a 359-A (WE) 
70 373- “A (WE) 

40 374-A (WE) 

-80 387 


6 
JAN). ..135.00 cans 
6AR 


1.15 6AS5 

7.50 GAS6 
6AS7G 

7.95 6GAT6 bee ; 
6AUSG 2.65 1626 -20 WL-5996 25.06 





19.25 GAX4GT_ 2 : 2 t Terms! F 0 B-N Y C—25% Deposit with.order 
20.00 6GAX5 z £ —or send full remittance to save C O D charges 
2E30 30.25 6B4G i x —Rated Firms (D ° 
2521/2321A. 6. 60.50 688 an 39 75 65G . merchandise guaranteed. 
2522 ¥ 18.50 6BAG . 55 -50 464-A ’ LECT, N. ¥. PHONE RECTOR 2-2562. 
14.00 6BCS 8077 


AUTHORIZED DISTRIBUTORS FOR EIMAC, WESTINGHOUSE (WL) AND FOR CBS-HYTRON (CBS) TUBES 


ELECTRONICS CORP.) 
136-C LIBERTY ST. N.Y. 6, N. Y.) 
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TYPE PRICE ! TYPE PRICE TYPE PRICE 
OA2....... $20 2C46...... 7.58 ls SORIA. 52.. - 008 
11 2E22...... 2.28 | 5.00 

} 


. ZJ21A..... 12.00 
1.10 2522 os 
15, 
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Neorrr. . 


00 
2.75 


TERRIFIC SLASHES in PRICE 
up to 70% 
FROM PREVIOUS LOW PRICES 
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9004... 
9005... 
9006 
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Thousands 
of other 
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MICROWAVE TEST EQUIPMENT 


TS148/UP 
TS-147 C/UP TEST SET SPECTRUM ANALYZER 
Hard-to-get 


X-Band SIGNAL GENERATOR Field type X Band Spectrum Analyzer, Band 8430-9580 


Megacycles. 

. Will Check Frequency and Operation of various X Band 
Now Available equipment such as Radar Magnetrons, Klystrons, TR Boxes. 
It will also measure pulse width, c-w spectrum width and 
Test Set TS 147 C/UP is a portable Microwave Signal Gen- Q or resonant cavities. Will also check frequency of signal 
erator designed for testing and adjusting beacon equipment generators in the X band. Can also be used as frequency 
and radar systems which operate within the frequency range modulated Signal Generator etc. Available new complete 

of 8500 MC to 9600 MC. with all accessories, in carrying case. 





Other test equipment, used checked out, surplus 


TSKI/SE K Band Spectrum Analyzer TS47/APR 40-400 MC Signal Generator 15226 Power Meter 

TS3A/AP Frequency and power meter S Band 1S69/AP Frequency Meter 400-1000MC 15239A Synchroscope 

RF4A/AP Phantom Target S Band TS100 Scope TS239C Synchroscope 

TS12/AP VSWR Test Set for X Band TS102A/AP Range Calibrator 

TS13/AP X Band Signal Generator TS108 Power Load SURPLUS EQUIPMENT 
TS14/AP Signal Generator TS110/AP S Band Echo Box APAIO Oscilloscope and panoramic receiver 
TS33/AP X Band Power and Frequency Meter 1S125/AP S Band Power Meter APA38 Panoramic Receiver 
TS34/AP Western El Synchroscope TS126/AP Synchroscope APS 3 and APS 4 Radar 

T35/AP X Band Signal Generator S147 X Band Signa! Generator APR4 Receiver 

TS36/AP X Band Power Meter TS270 S Band Echo Box APRS5A Microwave Receiver 

1-96A Signal Generator TS174/AP Signa) Generator APT2 Radar Jamming Transmitter 
TS45 X Band Signal Generator TS175/AP Signal Generator APTS Radar JammingTransmitter 





MINIMUM ORDER = YOU CAN REACH US ON TWX NY1-3235 TELSERSUP 


Large quantities of quartz crystals mounted and 


SPECIAL unmounted. 


Wide Band $ Band Si 1G t : 
2700/3400MC hs aKa) or PD 036s Crystal Holders: FT243, FT171B others. 


Klystron, Internal Cavity Attenuator, | Quartz Crystal Comparators. 

pescteien ndividuatly  eutipeates pire: North American Philips Fluoroscopes Type 80. 
wency measuring Cavity. or Pulse : : 
Modulated, externally er internally. Large quantity of Polystyrene beaded coaxial 


Cable. 
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SEARCHLIGHT SECTION 


COMPASS COMMUNICATIONS CO. 


A Division of COMPASS ELECTRONICS CORP. 


A WELL-INTEGRATED ORGANIZATION WITH FACILITIES AND TRAINED PERSONNEL FOR— 
@ DESIGN, MODIFICATION, PRODUCTION, AND TESTING OF COMMUNICATIONS AND RADAR EQUIPMENT 
@ SUPPLY AND DSTRIBUTION OF ALL TYPES OF EQUIPMENT AND TUBES 


WE MAINTAIN OUR OWN FULLY EQUIPPED TESTING LABORATORY TO TEST AND GUARANTEE ANYTHING WE SELL 
SPECIAL PURPOSE and TRANSMITTING TUBES 


FIELD TRANSMITTERS 
SCR-284-—The famous mobile and 
ground equipment station for field 
use, complete with all accessories 
Range 3.8—5.8 mcs; 20 watts cw, 
5 watts phone 
SCR-510 —Mobile portable FM 
radio station Operates from 6 
12, or 24 volt dc supply Fre 
quency range: 20.0 to 279 me 
SCR-610-—Same as SCR-510, but 
with built-in speaker and range 
of 27 0-389 mes< 
SCR-508, 528—Mobile FM rad 
station, operate from 12? or 24 

It de Frequency range 20 ¢ 

79 mes 
SCR- 608, 628—Same as SCR-52F 
but with range: 27.0 to 383.9 wv 
$C€-325 — 400 watts c.w., 100 wott 
V.CW or phone operates from | 
or 220 volts ac. Freq. range: |} 
13.0 mes Master oscillator 
crystal control. 5 channel 
We Have Hundreds of 
These Transmitters in Stock 


MARINE TRANSMITTERS 


and RADIO TELEPHONES 
TCS$— Collins mfd. Navy radiotek 
phones for shipboard and mobile 
use, complete with all accessorie 
for operation from 12, 24. 116 
230 volts dc. and 110 or 22 
Its ac. 40 watts. 
TOE—Novy or commercial marine 
transmitters, complete 110 & 27 
volts dc. and ac. 125 watts. 
TBK —Navy high frequency tran: 
mitter, 2-20 mcs; $00 watts out 
put. Supplied complete with m/q 
and starter for d.c. of ac. opero 
tion 
TBM—same transmitter but with 
speech input equipment to give 
350 watts phone. 
TBL— Navy all-wove transmitter 
350 watts output; CW and phone 
Suplied complete with m/q and 
starter for dc. or ac. operation 
TAJ—-Navy ntermediate freq 
transmitter, 175-550 kes 500 
wotts output. Supplied complete 
with m/g and starter for ac. or 
dc. operation 
TBN —200-3.000 kes 
with 220/440 volt, 3 ph. 50-60c 
power supoly conservatively 
rated ot 1 kw. output 
ET-8012 —- RADIOMARINE (RCA) 
i ie outnut, 2000-3000 kes, 
-3 mes—10 channels 
224.8. WESTERN ELECTRIC 
125w output, 2-3 mcs, 10 chan 
nels, teleohone dial selection 
with selective ringer 
TCS—COLLINS—Navy radiotele 
phones for shioboard and m« 
bile use, complete with all ac 
cessories for oneration from 12 
24, 110, 230 volts dc. and 110 
or 220 volts ac —4 channels 
40 watts cw, 20 watts phone 


15-120 mes 

14C—WESTERN ELECTRIC—800 
watts output - 400 watts phone 
—10 channel automatic dial 
selection—?2 0-220 mes with 
220 volt. 1} ph, 50-60 cycle 
power supoly 

ET-8010 — RANIOMARINE (RCA) 

Commercial and Coast Guard 

tvne tronsmitter—— 350-500 kes 
200 watts cw. mew 

ET-8019 — RANIOMARINE (RCA) 
—Commercial and Coast Guord 
tyne hf. transmitter — 200 
wot? cw, 170 wotts mcw—20 
to 72.3 mes in 4 bands 

ET-8023 — RAN'OMAR'INE (RCA) 
—Commercial and Coast Guard 
tyoe hf. trons~mitter 200 
watts cw & mcw—20 to 22.1 
mcs—similor to ET-8019, but 
in loraer console 

FT-102 (of 167BY) — FEDERAL 
(Mackov) — Commercial and 
Const Guard tyne hf. trans- 
mitter 20 to 22N mcs, 200 
wotts cw ond mew. 
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ALL TUBES GUARANTEED © ALL PRICES ARE FOB OUR WAREHOUSE 
AND SUBJECT TO CHANGE WITHOUT NOTICE 
“= - ST o +e 
MOTOR GENERATORS @© CONVERTERS © INVERTERS © DYNAMOTORS 
We Have One of the Largest Stocks of Electical Conversion Eqpt in the 
East, including All Types of Rotating Machinery and a Variety of DC and 
AC Magnetic Starters and Controllers from 100 Watts to 100 Kilowatts 


ESCO ROTARY CONVERTERS - 
Mounted in n stoct Drip-Proof Boxes 
Filtered Input 
s, 25 amps, 3600 rpm. 
110/1/60 @ 1.8 amps, 
200 watts .$45.00 
ESCO MOTOR GENERATORS . 
Dual unit (a) Input 32 v dc. G 
8 amps. Output 110/1/60 @ 1.5 
amps, 165 va 150w, 1800 rpm 
(b) Input 32 volts dc. @ 16 amps 
Output 260 volts, 1500 cycles @ 
4 amps. Rating 1.05 kva, 3,000 
rpm. Filtered 
These two units are mtd. together 
on bed plate, comp, with ctrl 
panel containing switch & 0-50 v 
de meter. $32.50 ea. part 
MOTOR - GENERATOR - ALTER- 
NATOR— Mfar.—Quality Electric 
Co. Ltd. Input 115/1/60 ac @ 
22.5 amps, 1800 rpm. Outputs 
#1. de. 5500/1006 v, 025/03 
avo 0125/03 kw 22 dc 
150 v, 0667 amp. 0.1 kw. #3 
ac. 115 v, 0.87 amp., 3000 cycles 
0.1 kva. PF.-1. $245.00 
ESCO CONVERTER - Input 110 
volts de Output 110 volts ac 
@ 1.2 amps. Brand new. .$45.00 
ALLIS CHALMERS CONVFRTER 
110 volts de to 110 volts ac 
@ 1.25 kva output $165.00 
PINCOR ROTARY CONVERTER — 
Input 110 volts de. Output 220/ 


1/60 0.300 kva; 
cont. duty; 40°C 
Radio use $ 
CONTINENTAL MOTOR-GENERA- 
TOR-—350 watts. Type CC-21991 
—Wt. 148 Ibs Input 115 volts 
dc @ 57 amps, 0625 hp. Out- 
put 115 volts ac, | ph, 60 cycles 
(@ 3.04 amps, 1800 rpm, 0.85 pf, 
40° Cc temp. rise, sep. excited By 
tered $95.00 
WESTINGHOUSE ELECTRIC GEN- 
ERATOR—10 KVA-—AC. Output 
115/1/60 @ 108.5 amps; .80 pf; 
50°C; cont. duty 1800 rpm, sep 
excited, 125 de DC generator 
Output 125 volts dc @ 8 amps 
This generator is mounted on bed 
plate wth room for motor mount 
oi. It con be driven by any 
chanically coupled motor, de or 
ac or other drive $495.00 
MOTOR GENERATOR 860-1D— 
Input 24-28 volts dc. Output 115 
v, 800 cycles at 105 amps. Small 
and compact... .... $29.50 
M-209— Holtzer-Cabot Filtered 
input 115/1/60 Output 115 
volts, 3f, 233 cycles; at 0.4 amos 
and 24 volts de at 6.5 amps. 3500 
25.00 


Inverter 


$49.50 
SELSYN-—-115-57.5v. 400 
e. $4.45 


90 pf; 3000 rpm 
Filtered for 
60.0 


rpm . Vatbite de 
MG-149—Holtzer-Cabot 
2J1F1 
cycles 


OUR EXPORT DEPARTMENT AVAILABLE FOR SPECIAL “SERVICE TO 
OVERSEAS CUSTOMERS 


393 GREENWICH STREET 
All phones: BEEKMAN 3-6509 


NEW YORK 13, N. Y. 
Cable Address: COMPRADIO, N. Y. 


Want more information? Use post card on last page. 


TEST 
SETS 


TS-2A ‘AP 
TS-10A and B 


RECEIVERS 


ARB 
ARC-1 
ARC.3 
ARC-4 
ARC-5 
AR-88 
CR-91 
SLR 
RAK 
RAL 
RAO 
RBB 
RBO 
RBG 
RBL 
RBA 
REM 
RCH 
BC-224 
BC-312 
BC.314 
BC.344 
SCR-211 BC-348 
and others 

MARINE 

RADAR 


SG 
AIRBORNE 33 


SK 
SF SL 
SN 
$O-1, 8,13 
sQ yj 
VG BG 
vj a 
YG 


and SPARE PARTS for 


MANY OF THESE SETS, COMPLETE 
AND NEW IN ORIGINAL CASES 
SF, 5G—SYNCHRO—115 

cycles 

POWER UNIT TYPE 23. “Rotary 

transformer, filtered Input 24 
vde 

an. 200 volts at 30 ma 

And, of course, PE-73, PE-94, PE- 

98, DM-25 28, -32, -33, , ete 


This Month's 
SPECIAL OFFERS 


SN—RADAR—10 cm Compact, 
light and portable, ranges of 

and 20 miles. Uses 5 CPI scope 
operation from 115 volts, 60 
cycle, but we can supply converter 
for de operation de 0. ea 


5 
ANTENNA ASSEMBLY—Reflector 
is G lightweight porabolic cylinder, 
Ass’y has both manual and motor 


drive. tdeal unit for labs, class- 
room demonstration, small craft, 
etc my ..... $99.80 ea 
APR-4—-38-—4000 mcs. precision 
receiver, complete w/5_ tuning 
units. Operates on 115/1/60... 

$1700.00 ea 
MAG—10cm. remarkable link ra- 
dar, portable, operated from 6 
volt battery, uses folding antenna 
and tripod. A pair at. .$1750.00 
APS-3—3 em - Airborne radar for 
search and homing, 5-in. scope. 
10 brand new sets at.$750.00 ea. 
APQ-13 Very late model air- 
borne rador set, complete and 
new. One only at $2,950.00 
$CR-545—Complete radar set, less 
vehicle, antenna and power pliant, 
pretty fair condition, sold as-is 
at $1,375.00 


435 
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COAXIAL CONNECTORS 
A full tine of JAN approved conacctors in stock 


LWA®B HS 

















Ie IAC = $0.43 | Pl-g14 = $1.8) UG-s8/y) $0.98 
6B-1A ‘30 | PL-275 210 UG-89 1.10 
83-1 BC 35 | 80-239 ae UG-102/0 Be 
63-1F 1:18 «UG-13/U— 1:70 «UG-103/U 68 
83-1 ‘22 | UG-188/U 105 UG-104/0 1.40 
83-1HP 22 UG-20B/U 1.60 UG-105/U 1.50 
83-15 73) UG-21/0. 85) «UG-100/0 1a 
83-1 “0 | UG-21B/U 190 UG 1078/0 2-75 
83-IRTY 45 UG-21C/U 4% UGie#/U 2.00 
63-i8P 45 «UG-21D/U 145 UG-167/U 3.75 
83-1SPN ‘66 UG-22/0 1.30 UG-175/U_—_.12 
IT 1300 «UG-22A/U 1.60) UG-176/0 112 
83-2AP 1 UG 228/U L268 UG-185/U Pe 
3-2) 210 | UG-23/0 1.20| UG-196/U 1.6 
2h 1.65 | UG-238/U 1.5¢| UG-203/0 ‘6 
63-22AP 146 0G-230/U 40 UG-224/0) 11 
22F 210 UG-2/)) 1.30! UG-2s5/0 19 
63-22) 146 UG-27/U 25 UG-260/U # 
83-22h “68 3-27A 25 | UG-201/U 1.1 
43-228P ‘30 UG-27B/U 298) UG-262/U 1.1 
83-227 1:95 | UG-28A/U 2.95 273/U 1A 
63-168 12 298, 75| UG-274/U 2.31 
185 UG-30/0 2.30 290/ st 
EW-123A/U 48 | UG-57B/U 188| UG-21/0 9 
~358 1.30 | UG-s8/0 70 | UG-s06/0 2.6 
M-559 30 | UG-SRA/U (90| UG-414/U 1.9 
M-SS9A 5 | UG-S5SeA/U 1.90] UG-499/0 1.2! 
PL- 258 75 | UG-a0/0 -L-78| UG-625/U 1.3 
Pl-259 45 | UG-05/0 1.65 
259A ‘se | UG-a7/0 148 
NEW COAXIAL CABLES Jan opproved 
- foes he | “ieee ee 
"ges | pan: 
REGAL VM «we ue yo 
85.00 RG24/ “at 
100.00 RU26/U......... time 
250.00 RG29/U*....... 00 
730.00 HG34/U*, 
240.00 KG3S/U......... be0.00 
100.00 RG4I/U*....... 795.00 
150-99 97.00 
240 11000 
216.00 325.00 
650.00 60.00 
900.00 ‘00 
1asese rt} 
Y a 
220.00 RG77/U°.... 190.08 





4 25% for orders less than 500 feet. 
ne minimum order—other 250 minimum. 





UNIVERSAL JOINTS 
ALUMINU 


oa 
ong hole cHe 





s/io” Lvle, 
two 6/32 
EA 















FIXED  ~enbeebbnte RESISTORS 


r B. 4W 10 . & $4.00 per C 
hed 3 aH. a ip nkhens eae 124 ea. 8.00 per C 
Type GB <piecnensnne 9¢ ca. 4 Pon 
Ty Hn aw to SL  cdeateaunelenal a ry fot 
PD 2 ean pontapt mens yen. 18.00 per C 





POSTAGE STAMP MICAS 
Available In All Standard RMA Values 


!| PLAIN SILVER 
5 mmf to 910 mof........5¢ |] 5 mmf to 910 mmf...... 
001 to 0013 mfd...... 001 002 mfd...... 
0015 to 0056 mid er ng .0091 mid 





AIRCRAFT GENERATORS 
OUTPUT 115 VAC 10.4 AMPS 800-1400 CY 1 PH. PLUS 
hl |) repherrestrereyqetretepters 80 
T 20 VDC 18 AMPS 2600-4600 RPM & 


OUTPU 
DIA SPLINE 8 oF tate ai, WT 16 lbs...... 
a“ AMPS 2500-4500 RPM...... 


OUTPUT 28 vbe 
STORAGE BATTERIES 
a 7 ny Swetand 2 volt 20 am 
ogeona 1.75 ea. 
A. 4x3 5% high— 


NEW oa. 
BB-212/U 2 volt 40 amp. bra 6% x 2% x 4% high 
BRAN DEY 5000000500506 20000000000 


D 35 on. 
NT-6 6 VOLT 3.5 AMP Hra. 3x x 1-% x 3-%° 
$1.95 ea, 

ALL BATTERIES SHIPPED DRY 

















PULSE TRANSFORMERS 
UTAH 9262 38 win -peak 200 VDC Current 10 MA. 
Turns Ratio 1-1-1 Impedance Variable -oe ohm 


2.50 ea, 
MANY OTHER PULSE TRANSFORMERS I STOCK 
DATA UPON REQUEST 





W.E. D-150734 
PHASE Shirt CAPACITOR 


75 to 2.75 mmfd 4 ~~ ieee rotor—oontinuously 
variable phase shift 0-360 deg $22.50 ea. 


ERMS — Cash with Order or 25% Deposit — Balance 
0.D. Net 16 )- te Rated Accounts. All “Prices are 
Net F.0.B. Our W 80. 
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ur #310.... 









































10 MA DC METER if td Dedur #310.........++++. $3.98 
1 MA DOC METER 3 ay DeJur #310.........+. . $5.78 
| MA DC METER Fat ype 4” scale........ » $3.95 
S AMP AC METER 4° a UBT SME tehpotidnct eal $4.11 
30 VDC ME *'$3.9 
500 MICROAM 3 
AT-4/AR 
RT-7/AP 
PRECISION RESISTORS kee 
(WIRE WOUND SPOOL TYPE) INVERTE , 
tolerance WW3 or Equal 35¢ ea. 1N34 CRYSTAL eb 
250 7. i 37 1058 414.3 too 20K 1 RPM TIMING MOTOR HAYDON 115 VAC... ....$1.95 
334 7.40 0«=—-2s«d‘ SL jos” S900 25K 8 RPM TIMING MOTOR INGRAHAM 115 VAC. ...$1.79 
502 9.1 25 ra 723 6500 30K .05 MFD 600 V oe bathtub cond. side term........... 30¢ 
557 10.48 3 130 750 7000 32.89K .06 AR 1000 VDC bathtub cond. side term......... 5e 
627 10.84 % 147.5 855 71500 33.3K .| MFD 600 VDC bathtub cond. bottom term......... 39¢ 
1.760 11.1 50 180 1000 8000 35.89K 2x. MFD 600 VDC bathtub cond. side term...... .39¢ 
i 11.25 52 210 2193 8500 K 3 x .1 MFD 600 VDC bathtub cond. side term....... 49¢ 
1.01 1174 55.1 220.4 2200 890 37K .25 MFD 400 VDC bathtub cond. side term 
253 1232 62.54 235 2250 40K ‘5 MFD 600 VDC bathtub cond. side term 
2 13 15 260 2500 12k- 2% i 47K 1 MFD 600 VDC bathtub cond. side term... . 
2.04 1302 79.81 270 2850 14.82K son 2 MFD 400 VDC bathtub cond. «ide term 
5 3.15 87 298. 7 
i i352 97.8 3018 4000 «15.7SK «59.15 8/U COAX CA New Gov't Surplus 100 Ft—$5.95 
35 13.89 100 3666 4300 16.7K 79.01K 22 
4 14.98 400 4451 0—s17K 125K 
1 watt “% tolerance Wwe or Gueat den, BLA Cc BRATIO 95 
or 2 ee Ss 55K BC-221 MAIN TUNING COND, specity model... ..$19.98 
255 FS 21 38 1250 3300 9000 80K eR eAtetan pon’ poe condiiton ‘sean te 
P P + 12 ohm 8 watt G. BOL. cccccce ° 
er i Awatt T% tolerance wwe or Equal 60¢ ea. PRECISION POT 12 ohm 4 watt DeJur #292....... 1.75 
100K 126K 150K 240K 320K 600K PRECISION POT 20 ohm 4 watt DeJur #292....... 1.75 
120K 130K 250K PRECISION POT 50 ohm 4 watt DeJur #292....... 1.75 
WS5 or ual 65¢ ea. ohm 4 watt Centra - 
pete Eq S¢ PRECISION POT 500 ohm 4 Centralab #48-601 
B4AK-2% S22K-1% 645K-1% 700K-1% 1 meg-5% paccieen 4.78 
PRECISION ; 
1 MEG 1 WATT 1% WWS5 $1.50 PRECISION POT 5000 ohm 8 watt Muter #314A.. .$2. 
PRECISION POT 6000 ohm 8 watt Muter #314A...$2.50 
sere it By ohm 12 watt DeJur #271- 7 a 
Allen / 
SOUND POWERED HANDSET ET SCREWS Allen 4-40 x 8/16”. ‘73/€ 
ET SCR we slotted 8-82 x 3/16”. .35/C 
Brand New SET SCREWS square head 8-32 x 5/16” rh 
TO 10 ate No DanrERIEd buck MAN'S ELIE ed pe ETE 31:38 
on. EXTERNAL POWER EK-851771013 cold cathode tue 2.25 
SOURCE .......+-+- $9.48 ea. ld Vne hotoflash ca MM Ccssceeorsteed 4 
500 VDC DMOLOTIABN CONG. «2. cee ceceecese . 
SOUND POWERED HEAD & CHEST SET MER one cc cenppcend for $1.00 
68N7 TUBES Syl. or KenRad.......... 3 for $2.20 
Navy Type M Head and Chest Set. For Work Requir- SOPI Cathode ray tube........---....-..eccence 5.50 
ing Free Use of Hands. Heavy Duty—Consists of | | 299 ,W RESISTORS Ass’t. ali insulated...........$2.50 
Headset with 2 Phones and Chest Mike. Includes 20 5 ths WARE Ass’t. nuts, bolts etc.......... 2'00 
Ft. Rubber Cord, BRAND NEW....... EACH $14.88 GEAR ASS'T. 100 Pcp dig Pace «tp lage $480 
Same as above except used exc. condition. . Each $5.95 RHEOSTAT 25W 145 ohm 7/16” shaft ae 
RHEOSTAT 25W 270 ohn 7/16" shaft gSe 
ere Setuepcomomens |. | RUMEEST ae doe eet as 
V.D.C. V.0.C, RHEOSTAT 50W 12 ohm 7/16” shaft $1.15 
§.2 50 sss os. 2,000 $81.65 | RHEOSTAT S)W 90 ohm 1” shaft $i 
6 00’ 85 | 8 2,000 95 | RHEOSTAT "0W 123 ohm 7/16” shaft Sti 
3x3 400 (£1.00 | 12 12,000 95 | RHEOSTAT SOW 200 ohm 7/16” shaft.. $t.t5 
4 500 85 | 0.25 3,000 2.82 | RHEOSTAT 50W 200 ohin 7/16" shaft... $1.15 
sco 81 OS } 3-000 ~2-48 | RHEOSTAT SOW 2000 ohm 7/16” shaft $1.54 
0.5-0.5 p> +4 4 3 $.000 333 | SELENIUM RECTIFIER 200 MA 115 full wave. .$1,79 
3 4 if SELENIUM RECTIFIER 100 MA 115V half wave... .91¢ 
4 600 1.88 | 0.01 5,000 95 OM33A dAvnamotor new "$5.95 
8 600 4.88 | 1 5,000 4.88 | FuROAT MIKE MTBI-A new wetth GEA. scecced $1.99 
a G00 338 | 9-08-0031 6,000 88 | GLYPTAL CEMENT GF. #1288... ........Qt. can $1.18 
¢ 1,000 1.88 | 0.02-0.02 = 7,000.88 | UERID Bit wire, aura Ct eal comes. TS 
; 1,009 88 1 8.1 7000 178 Te iiom Field Wire twisted ‘mate 1 mile reel... $14.88 
5 te sie oe ore 
3 ,000 m : . 
1 1:500 1.45 | 0.075-0.075 a4 6.50 SELSYN MOTORS 
0.02 2,000 65 | 0.15-0.15 008 6.95 | 50 V. 2 a High Torque, Coanget in Gorton, 5 | Use On 
0.1-0.1 2,000 1.30 | 0.25 ,000 «19.95 pe 60 Cy. Approx. 3-%" dia. di PAs 
0.1-0.5 2,000 Oh ee ee NLY $12.95 PAIR 
iILLE army Ordnance C-78248 115V, ” Cy. Transmitter. 
mro VAC. Price mrp VAC. Price Approx. 3-%* dia. x 5-%" L. Like new. .EACH $27.56 
20 220 x95 | 1 $60 2.98 DIFFERENTIAL Used $4.95 
y a 115 V., 60 Cycle 
4 236 1.60/35 660 3.60 ‘ 
' 236 1.95 | 4 660 3.75 #C78249 New $9.95 
5 330 1.45/5 660 3.88 3%" dia. x 5%" loi 
330 2.25 | 6 660 4.28 | Used between two T8248" 3 as a dampener. Can be con 
330 6.75 | 8 660 58 | verted to 3600 RPM Motor in 10 minutes. Conversion ert 
25 330 7.58 | 0.2 750 69 supplied. (Convert 50 
44. 375 2.15 Brack ote Bakelite for selsyns, and difegeatias 


High Current Filament Transformer 
Amertran type W Pri. 3. 125 V. 60 teits Toot 1 Phase—Sec. 
5V. 190 amps.—.97 KVA 35 KV. nsul. Test 7xl0x 
12; Wt. 80 be. Ideal For Use As Aro Me ry 

AL $29. 4 > 


PE 
Kenyon °: gt 8.C, #2Z9943-1073 Pri. 08. 125 V. 
Seo. 5V $i 





RAYTHEON PLATE TRANSFORMER 











TYPE U8S355A 

PRI. LtOy (aan (000 (98 cy. 

SEC #1 300V @ 4 AMPS. SEC. #2 300V @ 4 AMPS, 
i780 RMS TEST, 9%"x944"2814" HIGH. $19. 5 
Choke 10 hy 

400 MA 
90 OHMS nee 
HERMETICALLY \ 4-5 $4.88 
SEALED ‘ 
5% x 42 x 4H. 


LE-KO A aa] NI 
Type 8G15-38 flexo-Action. High torq Preel: 
gears. £RM-10 ratio 108-1 input Shaft 3° 3, ie out 


#RM-11 ratio 296-1 input shaft 3/16 ue. 1/4 
95 ea, 





shown above ...... 








ALUMINUM CHASSIS etched finish 








Stze, Inches P ize, t Price 
421713... SEBS | 10 & BB a°B.....ccceee $1.88 
o> Saar. 1 10 3 146 B.........- 2.48 
7x 732. 99¢ | 10 5 17e 2.........- 2.28 
22) eae 288 | 10s 176 B.. cccccee. {2.56 
TEE OE ie.c vcccnees 2.20 | 22s 178 8... ccccee. 2.37 
a) 2) Sepeerrer 2.38 | 20 so ITE B..cccccess 3.00 
Li Sere 2.06 | 1232 17¢ 8.......... 3.18 
FB BT BB. ccccccces 2.10 | 19 2 17a 2......665- 2.82 
ch SSS SdeP | BOB EVE Bo ccccvesce " 3.36 
Sz IP ah... cere. See BOS SFE Gocccccccce '" 3.80 
ALUMINUM MINIBOXES etched finish 
t w H Price | t w H Price 

23/4 21/8 15/8 S7¢| 6 s A $1.3 

31/4 21/8 15/8 S7¢| 7 s 3 1.28 

4 2 23/4 7é¢| 8 6 31/2 181 

4 21/8 15/8 60¢ | 10 2 15/8 ost 

4 21/4 21/4 73¢ | 10 6 31/2 

41/4 21/4 11/4 79¢ | 12 21/2 21/4 1.22 

5 21/4 21/4 Si¢ | 12 7 4 2.65 
Ss + 90¢ | 17 s 4 31 

$1438 21/8 85¢ 

A COMPLETE LIME OF CAD. STEEL Seesen 
IN STOCK. SEND US YOUR IN es 


UIR 
WRITE FOR BARGAIN BULLETIN 


RELVANGE mercuanoizi 


NG 0. 
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FREE BULLETIN GUARANTEED 
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MORE GOOD ITEMS 
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ARMY NAVY 
sizes-1-3-5-6-7 


FREENW 165 


COMMERCIAL 


Immediate Delivery 


SYNCHROS- 

A from 
Prices on Request page Navy Byochro Manual 
with each order 





PULSE TRANSFORMERS 
IN STOCK—IMMEDIATE DELIVERY 


UTAH 


9340 
934, 
9355 

CL eL o | 


166A W2F; 


OA-18 
M-124T 
9262 
G,.E.— k ‘2 
BBC G29GL, BOK 
WESTINGHOUSE 
RAYTHEON 
PHILCO 452 
we. 


1 
42 1291 War 
76 BTAW2F 
U X-7450 0066 

71, 35 52-7150; 352-7178; 352 7190 


$52-7224 
D-161410; D-163247 » 163926; D-164661 


REVERSIBLE GEAR HEAD MOTORS 


G.E, SBAIOAIES—27.6 VDL 664 2.55 M 8 os-ft 
G.€. SBALOF 318-24 
G.E. SBA10OF 319 
G.E. SBAILOAI41 
G.€. SBA10A552 
fice 5069230 27VDC 145 RPM 
$068750-—27 VDC 160 RPM 
BAIOAIS1—27 Vi 


5069600 
SBA1IOAIS 


Delco $067127-—-P M 27 5 \ »>RPM 
Delco 5068820 - i'M V D¢ RPM 
SBAIOAI37B 27 re 25° RPM @A 


Torque 
$27.50 
que 


$22.50 


PM 


Detco PM 27 Vine KPM 
G.€. 27 De RPM 


TACHOMETER GENERATOR 


Elinco type PM-1M, DC Tachom- 
eter Generator—New $27.50 





LECTRONIC RESEAR 


715-19 ARCH ST. 


CONDENSERS 
Pg are gs 
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KCC eK KKK EESEKEEEEER 
PPPP PP PP Pcccccceccce 
Pelelelslelalslals] 


oo8 
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—] 


Sait 
2 » LOW INERTIA SERVO MOTORS 
FE-25-11--75V 60 cy. .11 Amp 4 Watts. 

KOLLS MAN 45 Volt 60 cycle 4 watts 1500 RPM 

PIONEER 10047-2-A 26 volt 400 cycle with 

nas eywellt 115V 60 cy. 13.5W— 
76750-1 2 RPM, 76780-2 84 

M. Any Troe ee eerereveoce ° 


[ABORATORI 


PHILA. 6, PA. 


40:1 reduc- 
$14.50 
















UG-106/U 
UG-1078 
108/ 


3-87/U 
678/U 

of Ap 
-BN-BNC-pulse 








—Senene 


weweKe= 


UG-636/U 
UG-626/0 


ectors in stock 


i 
! 
i 
i 





COAXIAL 
ePrice Per M Ft. 
$140 00 
00 
85 60 
60 
00 
00 
00 
00 
00 


RG-19/ 
RG-20/U 
RG-21/0 


Terms 25% cash with order, bal. 
s net wareheo 








Telephones - MARKET 7-6771- 2-3 


ELECTRONICS — February, 1954 


Want more information? Use post card on last page 





2 00 10 
ADD 35% TO PRICES SHOWN FOR QUANTITIES UNDER 
600 FT. 


COD unt 
Phite., ° 


“LECTRONIC PHILADELPHIA” 














Price Per M Ft 
$150 06 


0 00 
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SEARCHLIGHT SECTION 


ORT £8 88 8 see 
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MOTOR GENERATORS 
2 KVA O'Keecte and Merritt. 115DC to 
pg 50 cy., | Ph. Export Crated, 


MOTOR “GENERATOR. 
Unit of | MS. Navy 
Motor: 2 HI’. 230V 
Cienerator 1KOOV. DC 
D.C., O.35A 115V be 
Di 2A 140 RP 
Iran 4 new neluding 


$149.50 
CGU-2 
TCK.7 Transmitter 
DC., 10 amos. 
0.4 A, 500V 
» LGA, 12 V~. 
Self excited. 
pare armature. 
$169.50 
ALLIS. onat MERS 2-00DC to 1ISAC, 
60 ey K\ A $225.00 
INVERTERS 
Onan M.G..215H Navy type PU/13 
Inp > 220, GO ey 1 Ph. Output: 
115, 440 « 1 1. 2Kw and 26V DC 
N 


TYVE 





at 4 amp ew 
Onan M-G..0-75 Navy 
Input: 115/250, 60 cy., 1 
480 cy., | Vh., 
VDC @ Amps. New 
Letene Elec Co, PE206A 
4 An Output. wv, 
rf \ 
Get 


“type 
Ph 


Input: 2 
800 cy. 
one oe 2. 
sain: Input 22pDC. Output 

‘ iPr ‘KY New $32.°( 

Model 2183. Input: 
Ph., 


400 cy., 1 
$89.5! 


New... 
60 cy., 1 7. at 
39 


G. E SASISISSINA. 

Je utput 115, 
j KVA. Kegulated 
Eicor, 740C to 110AC, 
24 Ame New 


DYNAMOTORS 
Navy type CAJO-211444, Input: 105 to 
,OC. Output: either 26VDC at 20 
ps. or ISVDC at 40 amps. HKadio fil- 
ed and complete with line switch 
9 





° ‘ 50 
SCR-522. Brand 
Has wide band 

$19.50 


‘cow ** oe . 
Type PES4CM. For 
new in overseas Cases 
input and output filters 


AMPLIDYNES 


Input 27 VDC @ 


5AM21537. 
5 4600 
$2 





Output 60 VDC @ 2.5 A., 


New . 
SAMIINIGA. Input 27 VDC @ 
Output 60 VDC @ 8.8 A., 7500 


New . 
SAMIINIIBA 
Output 60 VIC @ 


New 
SMALL D.C. MOTORS 
G.€. SBASOLI2ZA. Armature 27VDC at 
& 3 Amps Field _—— at 2.3A_ RPM 
4000 HP. 0.5 Ne ®0 
Oster E-7-5. 27.50C. 4" 20HP, 3600RT?M 
Shunt Wound. New $9.50 
Dumore Co. type ELBG. 24VDC, 40-1 
gear ratio. For type B-4 Intervalometer 
$6.7 


Now 
400 CY. BLOWERS 
Westinghouse Tyne FL 115V, 400 ey., 
6.700 RUM. Airflow 17° F.M. New 
$3.95 


SYNCHROS 

Ford Inst. Co. Synchro Differential Gen 
Mod. 3 Type SSD 90/00V 
. Ord. Dr, 173020, New $12.50 
Syrchro Differential Generator 
© 6DG. New,. $29.50 
Hobart Mfg. Co Synchro Differential 
Generator Type XIX 115V. 60 cy. New 

$4.95. 5 95. SF, SCT also in stock 


SOUND POWER 
CHEST SETS 


U. 8. Instrument Co, No 
A-260 Combination head 
ret and chest microphone 
Krand new, including 2/ 
ft. of rubber covered cable 
and plug $17.50 each 


VDC @ 


Input 27 
) 8300 
$ 


8.8 A., 














SCR-522 EQUIPMENT 
Complete BC-624C receivers and BC- 
625AM Transmitters including mounting 
racks, plugs, connectors, dynamotor 
Brand new equipment with instruction 
manuals. 





RADAR SETS 


MODEL 8Q. Portable radar a 10CM 
Operates on 90-130 volt, 60 cy., 1 Ph. 
-~ B”’, end “PPIi’’ precintation 
Complete with tech manual and full set 
of operating spare parta. 
MODEL 8G-1. ‘Consists of complete 
equipment jameding Radar Transmitter 
Kteceiver CRIP-43AAK-3, tange an 
Train Indicator CRP-55ABC-3, Control 
Amplifier CRP-50AAT-1, Motor Dyna 
mo-Amplifier (Amplidyne) CG-21AA\ 
and Antenna Assembly CRP-66ABJ-1. 
MODEL ASG-1 Radar unit consisting of 
transmitter and converter assembly CPR 
43ABC, Antenna Assembly CRP-ACZ, 
Mounting Base CPR-10ABE, etc. 
Spare Parts available for Model 8Q and 
SG-1 Radar. 


RADAR ANTENNAS 


Type 8O-t (10CM) assembly with re- 
flector, waveguide nozzle, drive motor, 





etc 

Type 80-3 (3 CM.) Surface Search type 
with reflector, drive motor, etc., but less 
plumbing. New in original cases, 

Type 80-13. (10CM.) Complete assem 
bly with 24” dish, dipole, drive motor, 
gearing, etc 


MISC. RADAR EQUIPMENT 


Modulator Units for SO-11 (CUZ-50AGD) 

Pulse Timer units for SD-5 

Transmitter-Receiver units 80-13 

Spare Varta for 8G-1 

Spare Parts for 8Q 

Marker Oscillator Crystals 
8 35KC 

Rearing Control Units CRP-23AEK 

Synchro Amplifiers—-Bendi 

90° Waveguide Bends 10CM Bronze 

Signal Monitors CRP-60AAN 

Repeater Amplifiers CBM-50AFO 

Oscillator rube Cavities for 80-1, 
ete,, RF2 

10CM ‘ives, Sue x 3” waveguide, stand 
ard contact, flange input, circularly 
polarized horn output 

Duplex Tees #2Z3005-17 

Auxiliary Rectifier CABM-20237 
Radar) 

80-1 Antennas RF. 
(RF502) 

80-1 Antenna 
(REF503) 

SO-1 ee 
(RESO 

80-1 , Waveguide Resonance 
Chamber Assemblies (RF515) 

SO-l RF Coupling Waveguide to Trans 
mitter (Z304) 

SO-1 RF System and duplexing cavicy 
(RF301 with V309) 





in holders 


13 


(SO 2 
Nozzle Assemblics 
Reflector Assemblies 


Reflector Assemblies 


Cn i ee Ss sss 


REPAIR PARTS FOR BC-348 
Models H, K, L, R) 
—- BC 224 Models F. K., Coils for ant., 
, det., F., c.w. ose., xtal filters, 
4 gang ics ig front panels, “dial assem- 
blies, vol. conts. etc. Write for complete 
list and free diagram. 


HIGH QUALITY 
CRYSTAL UNITS 


Western Electric — type CR-1A/AR in 
holders %” pin spacing. Ideal for net 
frequency operation. Available in quan 
tities, 5910 oe. 6370 -6470-6510-6610 
6670 - 6690 - 7270 - 7350 - 7380 - 7390-7480 
7580-9720. All fundame ntals in KC, Good 
multipliers to higher cmpammanss 





each 


SYNCHRO CAPACITORS 


.6-.6-.6 mfd Mark 12, Mod. 2, type 1C 
1.75 


10-10-10 mfd Mark 1, Mod. 2, type 2 
$5.6" 


9 CONDUCTOR CABLE 


Army spec. CO-215 Weatherproof 9 Cond 
No. 20 AWG stranded tinned copper, 
plastic ins., color coded, double viny! 
jackets with tinned copper braid between 
Dia. 9/16” made by G.E. Avaliable 1000 
1500, 2000 ft. Price %, ‘4 . 
Sample 100 ft Coil 


G. E. SERVO AMPLIFIERS 


Used in B29 planes for Central Station 
Fire Control Systems B2, B3 and B4 
Used to drive Amplidyne 5AM31NJ9" 
and Control Motor 5BA50LJ2A listed in 
ist column. New less tubes. . 9.50 














PARABOLOIDS 


17%” diameter, spun magnesium dishes 
4 inches deep Reinforced perimeter, 
Two sets of mounting brackets on rear 
Opening at apex for waveguide dipole 


assembly 1% x 1%” 
Per Pair $12.50 


Brand New. 
TUBE SPECIALS 








SAWTOOTH POT. 


Continuous winding 2 rotating and two 
take off brushes varies voltage to linear 
sawtooth wave. W.E. No. KS 15128 
New rrr $3.9" 


1000-6000 MC RECEIVER 


RI11A/APR-5A complete with instruc- 
tion manual. Excellent condition. $395.00 








RADAR REPEATER ADAPTERS 
NAVY TYPE CBM-SOAFO 


\ repeater unit for video signals and 
trigger pulses designed to work in con 
junction with standard Navy radar 
equipments whereiif provision is made for 
operation of remote P.} This 
adapter provides four video and trigger 
pulse lines for operating one or more 
remote P.P.I. control installations. 115 
Volts, 60 cycles A.C. Dimensions are 
21% x 21 x 15 in New $97.50 





PANADAPTER 

Provides 4 Types of 
Presentation: (1) Pano- 

ramic (2) Aural (3) 
Oscillographic (4) Os- 

cilloscopic 

Designed for use with re- 

celving equipment AN/ 

ARR-7, AN/ARR-5, AN/ 

APR.4, SCR-587 or any 

receiver with LF. of 455 ke. 5.2me or 30 
me, With 21 tubes including 3” scope 
tube, Converted for operation on 115 \ 
60 cycle source Price $145.00 
80 page inst. manual of AN/APA-10 
available separately for those who wish 





to study circuits ete. before purchas 
ing . $2.75 


G. E. BATTERY CHARGER 
Charges 54 Cell Battery 
at from 1 to 10 ampere rate 

Input LI5V., 60 cy. 1 Phase 
The model 6RCRIF IG Copper Oxide bat 
tery charger consists of a transformer, a 
secondary reactor, a copper oxide rectify 
ing element, a ventilating fan, control 
cireuits and auxiliary equipment neces- 
sary for proper operations. Transformer 
tapped for various supply voltage. Eight 
secondary taps for adjusting changing 
rate. Built into metal cabinet. Metered 
Complete with spare fan and fuses 
New in original packing cases. Shipping 


weight aporos 305 Ibs. 
rice . ese $149.50 





300-1200 MC. XMITTER 


AN/APT-5 Brand New in original cases 
$139.50 





AN-APR-1 RECEIVERS 


Less tuning units. Excellent condition 
$195.00 





D.C. SELSYN MOTOR 
Step by step type for use with potentiom 
eter in Dc. Selsyn Control System 
Bendix —Type CAL 14810 (ME 2 Mod 0) 
70 Volts DC input . $8.95 


SWEEP GEN CAPACITOR 
COAXIAL TYPE 


High speed ball bearings. Split stator 
silver plated coaxial type 5/10 mmfd 
Brand new SPECIAL $1.95 


30-10,000 CYCLE 
MODULATION TRANSF. 
For RCA. Type 250-K Broadcast Trans- 
mitter (MI-7242) P to P Primary Imp. 
15,000 ohms. Secondary Load 5,030 ohms. 
Size 11%4x9%xi3”. Wt. 143 lbs. New. 

$97.50 











HIGH 
VOLT 
OIL 


= 
e 


wo 
FRA RAA RARER 


onaS8ns.S8SE 
z 
<<<<<<<<<<< 


14.50 

SPECIAL! 1.0 MFD. 7500 VDC Oil tilled 
capacitor. Cat. No. 26F681. $9 5 
Only . 


MICA CAPACITORS 


flO wm 


High voltage Transmitting types, thou- 
sands in stock. Wide selection of sizes, 
types & ratings. All new and made by 
top manufacturers. Write for complete 
listings. 


HIGH POT TRANSFORMER 
Westinghouse. Pri: 115, 60 cy. Sec: 15,- 
000V C.T., @ .060A, C.T. ungrounded. 
Excellent for high-potting tests. Size OA 
12H x 84%W x 9%D. Weight 67 Ibs. 
Fully enclosed steel case. Price. . .$29.50 


PULSE TRANSFORMERS 


Ks 9563 Supplies S50ev pean ' Crome Pee 
ube 95 











High Reactance Trans. Type 
3502A—60 ey. Voltage 7i120- 135, 
Hi V. winding 135 hy. Ou 
22.8KV. Cat. 8318065G1 


60 CYCLE TRANSFORMERS 


G. E. Step-Down, 6KVA. Pri: 230/460. 
e: 115/125, 60 cy. Size: 20° x 11° x 

9%". Weight 225 lbs. Navy grey finish, 

integral junction box and mounting 

brackets ... $125.00 

Plate Trans. 5: Pri: 

440/220, 60 cy. 3 phase. Sec 

1310V @ 0.67A test 6000V 

Plate Trans. Pri: 5 

Sec 1470V C.T. @ 1 

5500V. RMS. Raytheon 

x 10 in. Shipping wt: 

Price ... 


Y- 
Pind. 
Peak 
$39.50 








400 CYCLE TRANSFORMERS 


Auto, .9458-520P KVA’ 400/306/200/ 
115, Weight 22 lbs. G. EL Ca 


80G184 "0 
ve. IN: 0/75 /80/85 05/115/125. Out: 
V3A/5V3A/5V SA/SVOA/ 6.3V0.5A No. 
7249010 $1.95 
Plate. KS9560 800 cy 
1350-0-1350 at 
Wt. 2.3 Ibe 
Plate & Fil, KS9555, 115V. Sec 
930-0-930 and three 6.3V aidinas 


Fil. K89553. Pri: 115V. Sec: 8.2V1.25A 
/6.55V1.5A Eleestat Shid. Wt. 0.5 i 


9 

Plate & Fil. 0/80/115V. See: #1= 
1200V DC @ 1L5MA. Sec: #2=400V 
DC @ 130MA, Fil Secs: 6.4V4.3A/ 
6.25V. 8A (Ins, 1500V) SVEA/ON Se 


Plate. Pris 
306 a. Ine. 
9.50 


Pri: 115V. See: 
OSTA Bmonat shid. 
2.9 95 


“Pri: 


Pri: 


Thordarson T46829 500 cy. 
Sec: 2800-0-2800. hy: ‘ 
y2 


mise, eens G.E. £68G665X, #68G666x, 
2 68G 667, = 68G668X, #806200, 
#80G199 each - $2.00 


REACTORS 


KS9589 Retard. 4HY @ 100MA...$1.00 

#2C2270/R2 For Keyer Unit BC409.$3.75 

Multi-Choke 3 hy @ .275A 70 ohms, 17 
hy. @ .125A 200 ohms, 17 hy. @ .125A 
200 ohms 7% x 6% x 3% 








- eaercomtnha METER 375 to 725 MCS 


Model TS-127/U ts 
wif containes, 
precision ( 

meter which 


ec) 
provides 


curate readings Requires a stand- 
ya 


ard } “A™ and 


tery. Has 0-5 Min. 


tector tube, Uses 
i84 Tubes. 

book 
of tubes. Leas 
batteries .... 


PHONE 


INXVILLE 2-0044 


nm | 


a& compact, 
battery 
1 


time awitch. 
Contains sturdily constructed Hl. 
“Q"’ resonator with average 
of 3000 working directly into de- 
957, 
Complete new with 
probe and 


eeeteeene 


ELECTRONICRAFT 


powered, 
frequency 
quick, ac- with 


ete 100, 


tions 


“Q” 


Complete self contained, dual 100 
1000 ke crystal, 
harmonic 
wwy 
and 10 ke check points from 
100 to 45,000 ke 
New with instruc 


FREQUENCY 
STANDARD 
multivibrator and 


Calibrates 
1060, 


amplifier 
and provides 
115V. 60 cycles 
$2395 





186 and 


Sq750 








TERMS: Rated Concerns Net 30, FOB Bronx- 
ville, New York. All Merchandise Guaran- 
teed. Prices Subject to Change 











‘ 


Want more information? Use post card on last page. 


FLUXMETER 


Used to calibrate field 
strength of magnets from 
00 to 4000 gauss and in- 
dicate polarity. Probe has 
zap of 1%”. Beautifully 
built in hardwood case 
with hinged cover In- 
structions for operation 
on under side of cover 
Size 12% x 9 x 6 In, 
“ al tor lab and school 
New 


tonal value 


MILBURN ST 


BRONXVILLE 8, N 


ina. 


88 SS ss ss ess 
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Mfg. Cornelius; Model 32 
R-200 High Output three 
stage compressor fo 
charging up to 1500 PSI; 
driven by 27 VDC Motor 
20 amps. Measures 124% 

” 965.4 


G. E. GENERATORS 


General Electric Type 5-ASB- 
1JJ3; 400 cycles out at 115 
8,000 rpm.; 


volts; 7.2 amps; 
size 6” long x 6 


SINE-COSINE GENERATORS 


(Resolvers) 


Diehl Type FJE43-9 (Single Phase Rotor). Two stator 
windings 90° apart, provides two output sequel to the 
sine and cosine of the angular rotor displacement. In 

put voltage 115 volts, 400 cycle.... $30.00 ea 
Diehi Type FPE-43-1 same as FJE-43-9 except it 
supplies maximum stator voltage of 220 volts with 115 

volts applied to rotor $25.00 ea. 


VOLTAGE GENERATORS (RATE) 


ALNICO MIDGET DO.C. VOLTAGE _ GeneneTee 
Type 1-35-D 

ALNICO MIDGET 0.C. VOLTAGE SenenAree 
Type 1.44- ° $17 
A.C. GENERATOR: “67 V., 20 “Cyc P "9-Phase, bis 
Amps. Type PM-i, 1200 R.P.M.. $15.00 


SYNCHRONOUS 
SELSYNS 


110 volt, 60 cycle, brass 
cased, approx. 4° dia. x 
6” lone ae . by Diehl 
and Ber 

Quantities ‘Available. 
REPEAT s 
TRANSMITTERS 


AUTOSYN MOTOR TYPE 1 


115 VAC; 60 evele: 1-phase: DR. % 4279 Foot mount 
ed; Mfg. Bendix Aviation Corp ‘ $15.00 ea. 


SELSYN GENERATORS 


General Electric MOD. 2)15MI; 115-57.5 Volts 400 
Cele cocce ‘ $22.50 ea. 


SYNCHROS 


AUTOSYN MTR. ROLLSMAN Type O08: $2 VAC; 

60 cvcle;: single pha 

AuTosy Ns MTR, BENDIX Type #851; ' 32 VAC: 6 
cle; single phas $22. 

MICROSYN UNIT. “Type 1c- 006- 

1F Special Repeater (115V- — cn *s 

251F 3 Generator (115-400 cy 

5CT Control Transtormer: 90: 30 Volt; 60 cy. $45 00 

5F Motor (115/90 Volt—60 cyc.). 5.00 

5/ 0G Differential 


Generator (90-8 94 ee 
30 


Diflerentiat—c. 78249: 115 V 7 6 
5N MOTOR (115 Volts/60 Cycle). 
REPEATER, BENDIX C-78410: 


REPEATER, "AG synchronous’ 1 
3 


REPEATER, ‘DIEHL MFG. "No. FIE 2 

400 Cy Secondary 90 

5G GENERATOR (115 ‘90 60 cycles. 

7G Synchro Generator (115/90 volt; 60 crele). 
6G Synchro Generator (115/90 volt: 60 evcle). 
60G Synchro Differential Generator 


2. IFS. J Selsyn Control Transformer: 
r \ 


StOSWAL 
ort GENERATOR: 115—57.5 Volt; 400 evcle 
0 ea. 


$12.5 
2stHI DIFFERENTIAL GENERATOR: 57.5—57.5 
Volt: 4na «$12.50 ea. 
251Gt CONTROL spaeeeanneetatesbannh ‘57.5 
400 cy . 


Selsyn. “Generator: 115-10 


‘$7. 50 ea. 


PIONEER TORQUE UNITS 


TYPE 12604-3-A: Same as 12606-1-A except | a 
welt ratio between output t and follow-up Aut 
si $10.00 ea. 
TYPE "12602-1-A: Same as 12606-1-A except it has 
base mounting type ¢ ‘ rr otor and Be ar train 
470 00 ea 
TYPE 12606- 1-A: Contain ¢ K5 Motor coupled 
t 1 25.1 gear reduction train 

mn Fn Ba \v4 z 

t to follow-up Aut nis 15.1 





Immediate Delivery 
ALL EQUIPMENT FULLY GUARANTEED 


All prices net FOB Pasadena, Calif. 








! 
i 


INVERTERS 


10563 LELAND ELECTRIC 
Output: 115 VAC; 400 cycle; 3-phase, 115 VA 
75 PF. Input: 25.5 VDC; 12 amp... $59.50 














PIONEER 12117 


OUTPUT: 26 volts; 400 cycles; 6 volt amperes, 1- 
Phase. INPUT: 24 VDC; 1 amp $25.00 ea. 


ALTERNATOR, CARTER 
Mfg. Carter Motor Co.; OUTPUT: 7 VAC; 9.7 amp 
650 cycles, and 295 VDC. 200 amps. INPUT: 26.5 
VDC; 10.5 amps; 6500 rpm .. $49.50 ea, 


PE 218 LELAND ELECTRIC 
Output: 115 VAC Single Phase; PF 90; 380/500 
evele; 1500 y A INPUT: 25-28 VDC; %2 amps; 8000 
RPM: Ex its, 27.5 
BRAND NEw 


PE 109 LELAND ELECTRIC 


Output: 115 VAC, 400 cye; single phase; 1.53 amp. ; 
8000 RPM. Input: 13.5 VDC; 29 amp -». $65.00 


MG 153 HOLTZER-CABOT 


Input: 24 V. DC. 52 amps: Output: 115 volts—400 
eycles phase, 750 VA. and 26 Volt—400 cycle, 250 
VA. Voltage and frequency reguiated $95.00 ea. 


PIONEER 12130-3-B 
Output: 125.5 VAC; 1.15 amps. 400 cycle single phase, 
141 VA. Input: 20-30 VDC, 18-12 amps vonegs and 
frequency regulated nese ool 


12116-2-A PIONEER 


Output: 115 VAC: 400 eye 
Input: 24 VDC 5 amp s 


10285 LELAND ELECTRIC 


: 115 Volts AC, 750 V.A., 3 phase, 400 cycle, 

and 26 volts, 50 amps, single phase, 400 cycle, 

3 input: 27.5 VDC, 60 amps, cont. duty, 6000 

RPM. Voltage and Frequency regulated $95.00 


10486 LELAND ELECTRIC 
Output: 115 VAC; 400 Cycle; 3-phase; 175 VA; .80 
PF. input: 27.5 DC; 12.5 amp; Cont. Duty 

$90.00 ca. 


. $39.95 ea. 


: single phase; 45 amp 
epcescsee «+ $65.00 


PIONEER 10042-1-A 


DC INPUT 14 Volts; OUTPUT: 110 Volts; 400 Cycle 
1-Phase; 50 Watt $75.00 


94-32270-A LELAND ELECTRIC 
Output: 115 Volts: 199 VA; Single Phase: 400 Cycle; 
.00 PF. and 26 Volts: 60 VA; 400 Cycle, .40 I'F 
input: 27.5 Volts DC 18 amps cont. duty, voltage and 
freq. regulated . sa wa . veces eee 


PIONEER 12147-1-B 


ae 115 VAC 400 cycle; Seats phase INPUT: 
24-30 VDC; 8 amps $79. 


MG 149F HOLTZER-CABOT 
OUTPUT: 26 VAC @ 250 VA; 115V @ 500VA; Sin- 
gle Phase; 400 cycle. INPUT: 24 VDC @ 36 amos. 

$69.50 


EICOR CLASS “A” NO..1-3012/08-7 
OUTPUT: 125 VAC: 400 cycle; single phase; 100 VA 
INPUT: 24-30 YD: 11 amps; Duty int  Vortags and 
Frequency Regulator ...... : . $99.50 


| 
| 
| 
| 
l 
| 
| 
| 
| 
! 
| 
| 
}: 
: 
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POWER RHEOSTATS 


Standard Brands: 5 Ohms; 100 Watt 
4.48 amps 100 Ohms; 100 Watt; 1.0 
amp 

Boxed, Brand New with Knob $2.50 
each—or—$25.00 per Doz. 


PIONEER AUTOSYNS 
Volt—400 Cycle 
Volt—400 Cycle 

—400 cye. " bbe cA 
100 eve 
26 Voit, 400 cycle. . 


t . $12.50 ea 
“Type NiI-6 WiLLARD “STORAGE 
ES $2.49 ea. 


ALNICO FIELD MOTORS 


(Approx. size overall coe OHS 
1%” diameter 
DELCO TYPE 25069600: 27.5 
o> ; 250 RPM $12.50 
DELCO #5069230: 27 ‘ VC; 145 rpm... $12.50 
PM Motors Deico Type #.06937!: 27.5 volts; DC 
Alnico Field; 10,000 K. Pr. * dimensions _s a i bs 
me: shaft exten-ton meter 0.125" 
* PIONEER GYRO FLUX. GATE AMPLIFIER 
Type 12076-1-A, complete with tubes 


AC CONTROL MOTOR 
A. C. SYNCHRONOUS MOTOR Type RBC 2505; 
ve 2 ag Cycles 60; RPM 2; Mfg. HOLTZER CAKOT 
El Yr. Approx. size: 2%" x 2%" x 2%". .$15.00 ea. 


400 CYCLE MOTORS 

CASTER AIR DEVICES # 333 Synchronous Motor 
115 Volt; 400 cycle... $17.50 
PIONEER TYPE CKS 2 Phase; 400 cycles. $25.00 ea. 
EASTERN AIR DEVICES TYPE J49A: 115 V: OLA; 
7000 r.p.m. Single phase 400 cycle $17.50 ea. 
AIRESEARCH: 115V; 400 CYS; Single phase 6500 
RPM; 1.4 amp; Torque 4.6 in. oz.; HP .03 

0.00 ea. 


$ 
at AIR DEVICES TYPE snes: 200 VAC; 
} phase; 400 cycles, 6000 RPS $12.50 ea. 
EASTERN AIR DEVICES. TYPE 1318: 115 V. 400- 
1290 Cycle. Single Phase $12.50 ea. 
AIRESEARCH: AC induction, 200 V; 3 Pies 400 
Cycle, 2 Pr; 11,000 RUM: 8 amps $79.50 ca. 
AIRESEARCH: AC Induction, 200 V: 3 Phase, 400 
Cycle, 12 HP. 6500 RPM; 1.5 amps $25.00 
Electric Motor: ’NT—1400—-Al-—-1A Serial No. 207, 

208 V., 400 Cyeles, 3 Phase Kearfott Co., Ine 


$17.50 ea. 


SERVO MOTOR 10047-2-A; 2 Phase; 
400 Cycle, with 40-1 Reduction Gear 


17.5 
SMALL DC MOTORS 
GENERAL aes # SBAIOAIIS . 
; 1 o% Bae 
75069625 . 7 vpe; ; 126 RPM; ¢ loverner 
controlle 5 


EMERSON 2175: 
3800 RPM; 


12 Volt DC: 1 (6th HP; 10 amp; 
Approx. size: 2%" x 5 $9.95 ea. 
DELCO #5072000: 27.5 VDC; 11.75 rpm $15.00 
DELCO #5068750: 27 VDC; 160 RPM; tuilt-in re- 
duction gears By 2.50 ea. 
. OS R: series ‘reversible me Mor; 1/50th r.: 10, 
000 RPM; 27% VDC; 2 amps; SPeRRy + socond: 
approx. size 1%" 4 7.00 ea, 
General Electric boot SABIOAI37: 27 volts, mM; ; 
amps. 8 oz. inches torque; 250 RPM, shunt wound: 
leads: reversible a $12 50 
General Electric, Mod. SBAIOFI33: 12 oz. inches 
torque, 12 DC, 56 RPM, 1.02 amp $15.00 ea. 
General Electric Type SBAIQAJS2C: 27 volts DC: § 
amps. & oz inches torque; 145 RPM; shunt wound; 
4 leads: te $12.50 
GENERAL ‘ELecTRIC DC MOTOR Mod. SRAIOAI- 
64. 160 r.p.m.; 65 amp; 12 oz.-in. torque 27\ ie 
2.5 
2'4 H.P. MOTOR—Mfi¢. LEECE-NEVILLE Co: Type 
1454-MO; 24V DC; 4000 RPM; 100 amp..... $35.00 


115 VOLT GENERATORS 
Brand new Eelipse generators: 
115 VAC: 9.4 amp: 1000 watts; 
single phase: 800 cycles, 2400- 
4200 rpm. DC output is 30 volts 
at 25 amp. Unit has spline drive 
shaft and is self-excited ... : i 


MICROPOSITIONER 
Barber Colman AYLZ 2133-1 Polarized D.C. Relay: 
Double Coil Differential sensitive. Alnico P.M. Polar- 
ized fleld. 24V contacts: .5 amps; 28 V. Used for re- 
mote positioning, synchronizing, control, etc.$12.50 ea. 


. BLOWER 
Eastern Air Devices, Type J31R: 115 volt: 400-1200 
Cycle; single phase; variable frequency: continuous 
duty; L. & R. #2 blower; approx 22 cu. ft. /min 
15.00 
BLOWER: iite pote Oster ; 
Type C2A-1B; 27 VDC; .63 
amps; 1/100 ELP.; 7000 RPM: 
Series Wound .. $9.95 ea. 


BLOWER ASSEMBLY 
115 Volt, 400 Cyele Westinghouse Type FL. 17CFM, 
omplete with capacitor. New ++ ++ -$12.50 oa, 


SENSITIVE ALTIMETER 


Pioneer Sensitive 
r, 00 ft ange 
100's of feet 

adjustment 


altimeters, 0- 
. calibrated in 

Barometric setting 
No hook-up required. 


12.95 ea. 
BLACK LIGHT KITS 


Ultra-Violet Fiuorescence 


Now... build your own 
biack light lamp equip 

ment at a new low cost 
with these ersy-to-assem 

ble components. Kit con- 
tains: Ultra-Violet tube 
brackets, ballast, starter 

wire, plug and wiring 
diagram 

4-Watt Kit—(5'6" tube). 
8-Watt Kit—(12" tube) . 


CH bales C ompany 








BOX 356-x EAST PASADENA STATION ® PASADENA 8, CALIFORNIA 
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COMMUNICATIONS EQUIPMENT €9O 


MICROWAVE COMPONENTS MAGNETRONS . ae 


7) ‘T) AS-31/APN-7: 10 cm Polyrod in Lucite 
4 Band Freq. Peak Power Duty N Fitting Coax Feed ; 
‘ so Range (MC) Out eo Ratio Relay System Parabolic reflectors approx. range 2000 
s 05 o 6 ) ri iensic u” ’ Ne 00 
RG48/U Waveguide Sth to 6000 Mc, Dimensions 444” x “ $100 


} Dipole for above $12.00 

POWER SPLITTER for use with type Bt 4 296! : Parabolic Peel. Kadiation pattern approx. 25 deg. in 
horizontal 33 deg. in vertical planes $35.00 

726 or any 10 CM Shepherd Klystron. 2780 Gens Antenna. AX 12! 5 AP R. 1000-3200 me. &ub sup 
Energy is fed from Kiystron antenna $14.50 
through dual pick-up system to 2 1 


ported with type connector 
326 ASI4A/AP, 16 CM pick 1 dipole ass complete 
mnectors. $22.50 EACH : v ces. oe y, "¢: 
pikectionat COUPLER. Broad. w/length'of coax and ‘’N’” connectors... 3.50 
band type “'N”’ Coupling, 20 db. with 2549 +1 AS46A/APG-4 Yagi Antenna, 5 element array.$22.50 
eta, flanges, Navy PCABVATAAN. 2 (as shown) 
7.50 


30° Parabolic Reflector Spun Aluminum dish. . . $4.85 
2914- APS-34 Pillbox Antenna, waveguide input: 24, 000 
LHTR, LIGHTHOUSE ASSEMBLY. Parts of RT39 008 690 
APG & & AVG 15. Receiver and Trans. Cavities 


27000 MC e 2 22.50 
SCR 584, Dishes Perforated, Metal EE a 
w/assoc Tr. Cavity and Type N CPIAj, To Reevr. +4 308-3 oe 
Uses 2040, 204%, 1127, Tunable APX 2400-2700 


MCS. Biiver Plated $32.50 9345-9405 RADAR ANTENNAS 
BEACON LIGHTHOUSE cavity p/o UPN-2 Beacon 9345 9405 AS-12/APS-3 
10 em. Mfg. Bernard Rice, each $32.50 3550-3600 750 AS-17/APS-2 
MAGNETRON TO WAVEGUIDE Coupler with 721-4 Packaged with magnet. AS-13/APG-2 
Duplexer Cavity, gold plete d $45.00 | Tunable over indicated range. A 
721A TR BOX complete with tube and tuning plung 


AS14/AP 
MoWALLY KLYSTRON CAVITIES for rom, - PULSE NETWORKS 
(i 


WAVEGUIDE TO %” KIGID COAX ‘OORKNOI™ 5123 ea $49 QK-253 : $249 st es tos. — eens ylewpemene | 


. 
. 
. 
ADAPTER CHOKE FLANGE SILVER PLATED H 4 a 
. G.E. #3E (3-84-810) (8-2.24-405) 5OP4T; SKV “E 
ASMA AP-10 ar Pick D b va e 4334 ° $125 : 3/31 ars $85 CKT Dual Unit; Unit 1, 3 sections, 0.84 Microsec. 
 # up ipole with $4.50 810 PPS, 50 ohms imp.; Unit 2, 8 suetenn, Fae 
* jer 405 PPS 50 ohms ir 
OAT ECHO Bx. TYPE ON Male Adapters, wes r c. Ww. MAGN ETRONS 7- 5€3 "1200-67 7P. 7.5 KV BE Cireuit, 1 microsec. 
# D167284 ; $2.75 | Qu-60....2800-3025 MC. QK-62 .. 3150-3875 mC. | > 5p, ‘bi 6? ohims impedance 9 sections. TEE £ 


LF. AMP. STRIP: 30 MC, 90 db gain, 4@MC Bana || QK-61. |’ 2975-3200 MC. PRICE $85 Ea. microsee., 60 PPS. 67 ohms impedance 


. +. 005. 
wit. aes 6ACT's—with video detector, A.F.¢ ™° 4 
y re 7-5E3-3-200- e7P. 7.5 KV. “E” Circuit, 8 microsec 
seme, tes $24.50 “TUNABLE AND 200 PPS. ome, imp. 3 sections. Pree ‘ ‘$12.50 
POLYROD” D ANTENNA, ASS1/APN-7 in Lucite Ball PACKAGED WITH MAGNET K88865 CHARGING CHOKE: 115-150 H @ .03A 
$22 50 . , is -O2A. 

antenna, Mg bg Mad Broadband Conical, 400 a8 40H @ .O8A. 30,700V Corona Test, FM 
3300 1 $12 emt ts . : 


y 50 4 
> « G. iS 25E5-1-350-50 P2T, “Ee CKT. Microsec 
PLANE E Bewos, v0 00 deg. less flanges $7.50 + Po ES 350 PPS, 50 OHMS Impedance. . ..$6 


50 

KS9623 CHARGING CHOKE: 16H @ 75 MA, 380 

a —_e Ohms DCR, 9000 Vac Test ececee . $14.95 

X Band— G.E. 6E3-5-2000 50 P2T: 6 KV., “KE” Circuit_0.5 
an 5 


$0 8 usec/2000 PPS/50 ohms/2 sections. . 


RG 52/U WAVEGUIDE AIA ASH 2 a UE 1-615 “E Clreuit 10K, 0.85 ‘nrasee 


se 
HORN FEED, Mounted at end of 1’ run. Designed t« SPRAGU : i- Mg ad Circuit, 1OKV 2.2 microsec 
be used with dish reflector........... $15.00 APA-9 BG SG-1 pulse at 3.755 PP8—50 ohms... $27.50 


“etanaitn s an tyes Subu'nae | | APA-10 DASt  SJ-1 PULSE EQUIPMENT 


Mounted % Wave apart.. . $8.50 AP DB + TA MIT. MOD. 3 HARD TUBE PULSER: Output Pulse 
"x ie waveguide in 5’ lengths, ‘UG 4 a 4 N-3 S J Power eight (12 KV at 12 Amp). Duty Ratio: 
G40 cover per lengt 5! .001 max. Pulse duration: 5, 1.0, 2.0 microsec. In- 
Rotating-joints supplied either with or yn tag a} - put voltage; 115 v. oe to 2400 cps. Uses: 1-7158, 
. vp beg U o- Congas cocees ce Hf 4 APN 1 APT-2 TBK apo PuLen anu °73. New Less Cover $135 
ulkhea eod-thru Assembly . 15.00 ‘ SE M DULATOR. ‘Pulse Width .5 to 1.1 
Pressure Gauge Section 15 Ib. gauge and press sib pple APN-9* APT-4 TBL Micro Sec. Rep. rate 624 to 1348 Pps. Pk pwr. out 
{ 


00 35 KW Energy 0.018 Joules. diuine-ekanc ae 
Pressure Gauge, 15 Ibe 2'50 APS-2 MKIV $CR520* TPS-3 PULSE MODULATOR. Pk. power 50 amp. 24 
Directional Coupler, UG-40/U Take off 20db. 17 4 KW (1200 KW pk): pulse rate 200 PPS. 1.5 micro- 


TR-ATR Duplexer section for above... APS-3 MKX SCR521 sec, pulse line impedance 50 chmsa. Circuit series 


at partion 12” long choke to cover 4s og soorens igteons Mid DC Resonance type. Uses two 

twist rac - 90 deg, bend. 50 05-A‘'s as rectifiers, 115 v. 400 cycle input. New 

Waveguide lon 2% ft. long silver plated with APS-4 RCO145 SCR518 with all tuhes . €49.59 
$5.75 


choke flange I ULSE TRAN FORM S 

Rotary joint choke to choke with deck “mounting APS-6 RC148 s ER 
17.5 RAYTHEON WX 4298E: Primary 4KV., 1.0 USEC 

| Kk 5 CH Benaitivity. 10. 13 oun ASD $0-1 CYCLE. FIL t ANS. “BUILT 1 Agro: 10 §40-50 

o D . 3 CD ans A . CYCLE FIL RANS. “BI 

Complete with L.O. and AFC Mixer and Waveguide * COMPONENTS. + LORAN EQUIPMENT WECO:KS 9948: Primary ee cha: | Bee: 50 a 

Input Circuits, 6 LF. Stages give approximately 120 Plate Voltage: 18 KV. $12.50 

DV gain at a bandwidth of 1.7 MC. Video Band i 

width; 2 MC, Uses latest type AFC circuit. Com —_ — GE #K-2449A, Primary: 9.33 KV, 50 

plete with all tubes, including 723A/B Local Osc) ohms Imp. Secondary: 28 KV, 450 


ADAPTER, wpccomge to ty: rn “NY, uG 81 /U, Wyo ; TS-10 TS-1 2 TS- 1 59 $3571 20 Ps Power Out: 1.140 
~ 


12, TS-1 y KW. Bifilar: 1.5 am (as shown) 
ADAPTER, WG-163/U round cover to specia! TS-36 TS-56 TS-268 ws i "$62.50 
Flange for T8-45, etc ° . «+ $2.50 ea. GE #K-2748-A. 0.5 usec @ 2000 Pps. Pk. Pwr. out 


TS-41 18-34 = TS-270 Bich Pe Hes wite 11 KY Phe Mila rape at 
| se 54" WAVEGUIDE a a745 Prima: 3'1/2 8 RV 50 ohme 3 Z. OE. a 


_ A sopgee 14/12.6 KV 1025 ohms Z. Pulse Length: 0.25/1.0 
Vipeunted a Sore peat. nen eee 1. F. AMPLIFIER STRIPS OS Ti tek tes “tae Gas 
GG 98B/APQ 13 12” Flex. Beci. 1%” x %&*" GD.$10.00 ae a ew Se 
x Band Wave GD 1%" x %* O.D, 1/16" a.» 4 g CF MODEL, 80: 30 Mc Gain figure is 120 db. Bandwidth: K-2461-A. Primary: 3.1/2.6 KV—50 ohms (line). Sec 
’ . ses 6 stages of GACT Plus one video detector mdary 14/11.5 KV—1000 ohms Z. Pulse Length: 1 
Siug Tuner Attenuator W.E. guide, | gold plated ae 50 = 48 he . $24.50 uses @ 600 PPS. Pk. Power Out: 200/130 KW 
BI weretiones Coupler. Type “‘N"’ Takec & Model 15: 30 Me center ‘frequency Bandwidth 2.5 Bifilar 13 Amp Fitted with magnetron 
coup ts . . Mc, gain figure: 65 db. Uses 5 stages of 6ACT7's, well : $39.75 
BI. a Coupler, UG-52. Takeoff ae y Has DD, C, Restorer and Video Detector, A.F.C, UTAH X-I51T-1: Dual Transformer, 2 Wags. per sec 
coupling . ‘ St included Input impedance 50 e 3 te oh 
Wavesuide-to.Type ““Ni'* Adapter, Broadband. $22'50 po fm nelu npu mpedance S: ~ oon 1:1 Ratio nis sec 13 MH inductance ” Sivas 
Model APS- 4: Miniature IF ‘strip, using y UTAH X-150T-1: Two sections, 3 Wdes. per section 
Mc center Freq, Gain: 95db at Bandwidth of 2.7 Mc 1:1:1 Ratio, 3 MH, 6 ohms DCR per Wdg $7.50 


Less tubes ; $45.00 68G711: Ratio: 4:1 Pri: 200V, oe 53V, 1.0 usec 
K Band—!2”" x yY4" W.G. Pulse @ 2000 PPS. 0.016 KV $4.50 
TRI049 Ratio: 2:1 Pri. 220 MH ™ Ohms, sec. 0.75 

H. DCR 100 Ohms $6 


1.25 CM. K -904695-501: Ratio 1:1, Pri. Imp. 40 Ohm, See 
APS-34 Rotating joint $49.50 40 Ohms, Passes pulse 0.6 usec with 0.05 usec 
Right Angle Bend B or H P lane, ‘spec ify combina $8 


tion of couplings desired $12.00 5 Ray UX 7896—Puise Output Pri. Sw see. 41v 

45° Bend E or H Piane, choke to cover $12.00 Provides 200-4,000 PPS, Sweeptime: 100 to 2,500 Pay UX 8442~—-Pulse inversion—-40v + 40v... 

Mitered Elbow, cover to cover $4.00 microsec. in 4 steps fixed mod. pulse, suppression PHILCO 352-7250. 352-7251. 352-7287 

TR-ATR.-Section. Choke to cover $4.00 pulse, sliding modvlating pulse, blanking voltage, RAYTHEON: UX8693, UX5986 

Flexible Section 1” choke to chole $5.00 marker pulse, sweep voltages, calibration voltages, W.E.: D-/66310, D-166638, KS9800, KS9948. 

8" Curve Choke to cover ( fil. voltages. Operates 115 vac, 50-60 cy. Provides UTAH 29262, with Cracked Beads, but will operate 

Adapter, round to square cover various type of voltage pulse outputs for the modu- at full rated e apacity $5.00 

Feedback to Parabola Horn with pressurized 1 tation of a signal generator such as General Radio UX S692 (SCS 2£229097-54 . Wades. 32 turns #18 
dow > * $27.'9 804B or 2#804C used in a bench wang of vire, DOR is: 362/.372/.4 ohms. Total voltage 2500 

90° Twist $10.00 SCR 695, SCR 595, and SCR 535. $150 ede ee $5.00 
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MAIL ORDERS PROMPTLY FILLED. Prey PRICES F.O .. NEW cone CITY. SEND M.O. OR CHECK. ONLY SHIPPING SENT C.O.D. 
RATED CONCERNS SEND P. O. ALL MDSE SUBJECT TO SALE AND PRICES SUBJECT TO Wittig WITHOUT NOTICE. 
PARCELS IN EXCESS OF 20 POUNDS WILL Oe SHIPPED VIA CHEAPEST TRUCK OR RAILEX. 
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SEARCHLIGHT SECTION 
COMMUNICATIONS EQUIPMENT €9O 


. . ae DYNANOTORS, 
POWER TRANSFORMERS AMPLIFIER DYNAMOTORS 


omb. Transfi Vv - INPUT ouTPuUT 
Comb. Transformers 115V/50-60 cps inpue Sadie conueitel to oe Wait ature VOLTS AMPS VOLTS AMPS 
CT-129 550-0-550V @ 150 MA, 6.3V/4A, 2.5VCT/ oie for office, home, 16 “4 6.2 330 178 


Y or factory. Original. New "$4. 75 DM 33A 
cT-013 409-6-480V © 200 MA, 10V/1.5A, 2.5V/ pone w conversion. Sign oo ae 93 4 378 
CTS He ead ohare ey oo a HI-POWER COMPONENTS 8-19 Pack 9.4 
ad . Plate Trans. Primary: 115 V, 50-60 Cy. _3A* 

a a eaVeT A si Sec. 17-600 V/144 MA. Has “Bilt-in” | | -*~* ae 

3/.200, 5V/10, Filter Choke. Oil Immersed on. 
neat, . Plate Trans. Pri: 198/220/240 V, 60 Cy. } | PER CM = 28 
5V/3A . . 27 1 Ph. Sec: 3650 V/16.7 KVA, 30 K D-402+ 13.5 
5V/3A, 6.3V/6A, c insulation. Oil-immersed, Less Oil Gau 
CT-456 _390V 6.3V/1.3A, 5V/3A.. 3.45 3 18 
CT -442 [525 5V/2A, 1 cr /2A, Plate Trans. Amertran #31133. Pri: 110/ 12 


Vv /200 Mi 3.85 : 
T-43A 600-0-600V/-08A,2.SVCT 6A, 6-3VCT/ AA) 6.49 115/120 V/60 wh. Phase. Sec: 3140/ Used, Excellent 
ery. 501 650VCT /200MA, 6.3V 8A, 6.3V/SA. 4... 6.49 1570 V, 2.36 K - $105 PE 94-C, Brand New 

7-444. 230-0-230V/.085A, SV3A,6V 2.58 3.49 Fil. Trans. Pri: 220 V/60 ov Phase. Sec: INVERTERS 
5 VCT/10A/30 KV Tes 37.50 si 
Filament Transformers 115V50-60 cps Input Plate, Trans. "Raytheon UX6801. Pr 115 reis0/800 © y 1300 volt se “aunperess “New Sata 7.50 
seamen Each MA/5.35 KVA. Lo-Cap. “Donut” Con- PE-206; Input: 28 vde, 36 am mage sire tis 7° 
SVCT @ 10A 25KV Test $22.50 struction $135 z..* "$22.50 
4v/ pee. 2.5V/2.15A - 2.95 Reactor: Raytheon U- -11533: 13.5H @ 1.0 NAVY COR-211095: input 22-30 VOC/75-60A. 
5.264218 Zit 75/6. ++ agit Amp., 13.5 KV Tes $29.95 | | OuvpuT: lisuisoe CY) 1 KVA/S TA. RPAty 4800 
2.54.1 V/1A, 7.2V/7A, 6. WACA - Ronetere Modulation. 50 w/3 A 7. aioe * for motor. owes SS 
7 AY 8.95 . Response: . y— ° 8 — 
FT-463 6.5vCT 4A, SVCT/iA\ SvCT 5.49 lus 63db. 40 KV Test. Nominal Circuit RECTIFIER 7 RANSFORMERS 
FT-55-2 7.2V/21.5A, 6.5V/6.85A, 5V Jen. ASW/AA: 8.95 mpedance: 3000 Ohm 350 Pri: 115V, 60 Cy. Sec: 28V/3.1A, 28V/8.48 
FT-38A 6.3/2.5A, 2x2.5V/7A 2.79 73V/14A 4 $12.95 
Swing Reactor: 9- 60" HY/. wae © a8 -3V/14 
Plate Transformers, 115V 60Cy Input 10,000 V. Test—Kenyon 4.93 Pri: 210. 218/220/228/230/238/240V, e cy. Hoe 


See: 11/10/7.5/ ay i s eae 
iv ‘a LSA. x4 











PT 175 550-0-SSOVAC (400VDC) @ 150MA . $6.30 Transtat: Type TH45BG: Input 130/ $0 Vv. Bets 115V 60 Cy: 
PT 157 660-0-660 VAC ‘SOOVDC) or 550-0-550 50-60 Cy. 1 Ph. Output Range: 0-260 V, Pri: LiSV 60 Cy: = 18.5V @ SA 
er 158) MNAG (490VDC at 280 MA OS in ba 8.70 45 A. Max. 11.7 KVA two-unit bank, 
‘ rw Bh C (400VDC) at 150MADC poems connested. Semotstety enclosed 12-14V SUPPLY KIT 
Simult. ead 10.80 in cabinet wit andwheel atop ran . 
rr se de elise) atiensoe eM sass || cineltsreckar’ itt Modal Ws. wilthandle || ite ack wee Pe: gg 35 
da . rcuit Breaker: ode andle . Ww. 
PT 167 v0-1604 VAC (300MADC) or 1175-0- 600 VAC at 115 A. Break time adjust- Brides. te hen — . eaew $6.35 


PT 168 sae UAb eed er une able from ya, to 10 minute. Break 


71 
300 VAC (1500VDC t 300MADC... 33.00 amperes adjustable from 115 A_ to 
PT 062 2900 VAC C (2500VDC) or 2385-0- 1000% overload. Brand New $15.00 SPECIAL GEAR 
85 VAC (2000VDC) at 300MA 48.00 Alternator: Lowis-Allis Co. Type “AL”, MK-12 Pressurizing Unit, with DEHY- 


98-C. Output 110/220 V.—1 Ph. 60 Cy. DRATOR. Hand-Operated. . . .$32.50 


9 P.F. 1200 RPM, tel if- - cas 
10 KW TRANSMITTER KIT iating with built-in exciter, Brond mew, | | 2CV3A1 Servo-Amplifier (APG-2) New, 
original crates $795.00 Complete With Tubes $75.00 
0 ee Amr ee PUNY pe-94¢ Power, Supply, Brand New. $6.95 T-26 APT-2 Jamming Transmitter 450- 
ate rans: en a | ° 
1) Reactor, Modulation. Amertran 33153. 50H Cy. See. 7s00v/. 06A (Half-Wave) SCS 710 MC. 7 MC. Bandwidth Output 
to 10 Ke. Le ORV Test. impedance: vie Yann Amertran #26579; Pri fos, Ms eee a: ag roy 
cote (Yoana. rest yaine, Seth $630 110/120vV, h./60 Cy. Sec. 3100-0- T- 'S/APT- -4 Jamming Transmitter: 165- 
units (Trans. & Choke) for 3100V at'2 Le rx, a ted for 15 KV. 780 MC Noise Modulated. Uses 5J30 
Center-Tap Grounded to Case. . .$135.00 Magnetron. Input: 115 V, 400 CY, 


400 CYCLE TRANSFORMERS FILTER CHOKES ieee, We Sh ene 


(Alt Primaries 115V. 400 Cycles) Price 
Steck Ratings Prive Chais7 Swing. 4-16H, He ISOMA, 210 ohms, 


352-7102 6.3V/2.5A 1.45 | CH-189 Swing. 4-16H, "250MA, ‘125 ‘ohms, : 
M-7472426 1450V/1.0MA, 2.5V/.75A, 6.4V/3.9A, "Test 
phe 6.6V/.3A, P/O 1D-39/) P CH-190 Swing. 3-14H, 300MA, 86 ohms, 3KV C-2045 


A = 9 est. 6.90 : 
352-7039 G40VCT @ 380MA, 6.3V/.9A, 6.3V6A CH-CEC117: 9-60H1/.05-400MA, 10KV Test ||| 14. oa C-2060 
5V/ cf 5.49 | CH-366  20H/.3A. 6.95 a * 
9800/8600 @ 32M. : 8.95 | CH-322 .35H/350MA—10 Ohms DCR 2 C-2070 each 
5000V /290MA, 5V/10A 22.50 | CH-141 Dual 7H/75 MA, 114/60 MA SKV DC . 
KS 734VCT /.177A, 1710VCT /.177A 6.79 Test... : ws == C-2090 $35/100 
352-7273 TOOVCT /ss0Mh, /8.3¥0.9K, 6.30 25.4 8.147128 WA ap iebon. 73 
352-7070 212,307.58 KV TEST) 6.3V/2.25a, ° | Cr Putty Abe Waa Dir : 
- x ( s 
1200/100/750V. @ .005A 7.45 1.28 /130 MA/75 ohms : UPRIGHT OIL CONDENSERS 
352-7196 1140/1.25MA, 2.5V/1.75A, 2.5V/1.75A 1.511 /145MA/1200V Test : pmece 
5KV Test 3.95 10H Y/1SMA—850 ohms DCR x Beer 
352-7176 320VCT/SOMA,4.5V/3A,6.3VCT/20A, 20H /300MA 95 | ¢> Si. 
2x6.3VCT/6A 4.73 | 15H /15MA—400 ohms DCR ; vee 
2.5/1.75A, 6.3V/2A—SKV Test : $H/SOMA_ 310 ohms DCR 
Oe ciceiees a2 x 2 x .5H/400M. 
SHY 200MA 


‘ ‘ OH Y .030A 

Vi ~_ / 2 Dual 1.75-.125 HY 100 MA 
BOOVET ASMA, VCT/3A 3.6 ISHY .110A. 
TRQVET OeMASYK, 6V/1.75A.... = c ay a. 


T, 135M . 

1100V/ SOMA TAPPED 625V 2.5V/SA 3.95 iw e908 HY 3/.3A 
6.3V/2. TA, 63.V/.66A, 6.3V VT /21A 4 25 YOMA 

27V /4.3A,'6.3/2.9A, 1.25V/ 2.95 Fs 2 hy 80 MA 
650VCT/SOMA, 6.3VCT/ 2h “Iver 2a 3.75 : 2x 1.52H @ .167A 
400VCT/35MA, 6.4V/2.5A, BAW /1 15A 3.85 . Choke 
1159-0-1158V 2.75 $s Swing 3- 12M -52-.05A 

00006 KVA 1.75 . Smooth 

He “3v/4. 1A, 6.3VCT/6.5A, 2.5V/3.5A, SE Swing 3 32s 18H 138-01 


so2VC¥ 118M 63/818, SV/2A 
4/7.5A,  6av/is 7.8A, 6.4/2.8A 


anueail ch-b83 Be ccee Be 
Mates” FEV Wass. 062.60, Eochbetes., ARTILLERY MICROPHONES MOBILES! C. D. MEN! CAP!! 


2Kv Test 5.9 Microphone, Type T-2!, condenser type, used to Za. 
352-7096 2. ua? 79A, 5V/3A, 6.5V/6A, 6.5V/ tect sound of Artiilery fire or shell detonation. any, DYNAMOTOR_ convents EASILY 

1.2A, D/O BC806 A number of these units are placed in the ground © SUPPLY UNIT DELIVERING 
352-7099 3O0VCT/ ZOmA, 1500V/1MA, 2.5V/ at various field locations in Geometric patterns at 12 vat a 6 Veit input 

1.75A, 6.3V/2.5A, 6.3V.6A, P/O intervals up to 2000 yds. Mike unit comprises a con. 610 V MA OR 320v «Ow 90'MA 

eanev -9 : 6.45 | denser head, acoustic chambers, and a 2-stage Audio 325 Vv 3 ios Ma 16e6VvV 6@ «(18 
0163253 V.002A, 2.5V/ vee! be 35 

3. 
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Amplifier. 
M.-7471957 aay 20A, 12KV Tes Brand New with Conversion Data.. 


‘ 85 Requires 6 flashlite Batteries and 1|-"C” Battery— 
352-7179 250V. ov /100MA, 6.5V/ MDAcT 5V/2A... A Sold less tubes oes $32.50 

















MAIL ORDERS PROMPTLY FILLED. ALL PRICES F.0 B. NEW YORK CITY. SEND M.O. OR CHECK. ONLY SHIPPING SENT C.0.D. 
RATED CONCERNS SEND P.O. ALL MDSE. SUBJECT TO PRIOR SALE AND PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 
PARCELS IN EXCESS OF 20 POUNDS WILL BE SHIPPED VIA CHEAPEST TRUCK OR RAILEX. 








131 Liberty S?., New York 7, N.Y. Dept@E¥chas. Rosen Phone: Digby 9-4124 


ELECTRONICS — February, 1954 Want more information? Use post card on last page, 
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SAVE ON BRAND NEW TUBES GUARANTEED 
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SPECIAL! 


Vacuum Capacitors 


50 mmid.15,000v.. $7.50 
12 mmfd, 32,000 v.. $10.00 
50 mmfd. 32,000 v.. $12.50 

. $14.00 


RECEIVING 
TUBES ? 


We Have All Types 
In Stock 


Standard Brands Only! 
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change without notice. Minimum order $3.00 Dept. E-A your requirements. 
7552 Melrose Ave. 
Los Angeles 46, 
SALES.CO California 


All Prices F.0.B. Los Angeles, subject to = ELECTRONICS Thousand of other types in stock. Send us 





WE BUY AND SELL ASS TUBING B7 COCKPIT LAMP 
GOVERNMENT SURPLUS GLASS TUBIN( PULL 


electronic components, units, wire, etc. BULBS & CYLINDERS 
Your Inquiries Invited WRITE FOR FREE MONTHLY LIST 


LAPIROW BROS. HOUDE SUPPLY COMPANY OUT 
1649 Hoffner St. Cincinnati 23, Ohie PHONE KEYPORT 7.1286 


ante tale M. R. #1 Box 86X Keyport, MN. J. LIGHT 


For Ailreraft, 
Boats, Cars and 


K:-RK-ARC-UG PLAN cf ta 


Bakelite case 3 x 


CONNECTORS $225 


EACH 
SAPASITOR SPunenls 


In Stock for Immediate Delivery | |< i::::9:: 22,0690 = 


Cat. #23F-154 1 MFD. 500 Vv DC.. 45 ea. 
Channels Oil Filled 

Cat. #TJU-10010 1 MFD. 1,000 V DC 
Ceramic-Screw Term ........- -60 ea. 


251G1 SELSYN BRAND NEW 
OF AMERICA 2J1F3 400 CYCLE 
neLAve — SWITCHES — SWITCHETTES — 


137 Hamilton St., New Haven 11, Conn. Phone: Spruce 7-2513 LOWERS — ALL TYPES — IN STOCK 
New York Phone: LExington 2-6254 NEW YORK ELECTRONICS 


218 Fulton St.,N. Y.7,N.Y. Rector 2-4137 
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TRANSMITTER 
TA-2)-24 

powered crystal con- 
# trolled, long-range transrit- 
ter. Frequency range 300 600 
Ke and 2.9-15 MC. Eight 
separate gens are provid 
New. Send for complete 
literature P.U.R, 


VHF CONTROL TOWER 


Gomotete Transmitter-Receiver, Frequency 
Ali mounted on 


. eed. ‘Write for com- 
plete literature... 6. ee eee eee neee P.U.R. 


ada Ask for complete listing 
t of our Radar Equipment 


FOLLOW ARROW TO GET 

HIGHEST PRICES FOR YOUR NEW 4 
; AND USED RADIO GEAR! what have 4 
you to sell? WRITE TODA 

















With mounting rack.......New $19.95 ea. 


Peat Equipment 
RECEIVERS—TRANSMITTERS 








= ~ GOVERNMENTS, "AIRLINES 
9 INDUSTRIALS! 

> Send mg he. c 
7 

7 


— and Aviation Electron ies 
VE THE LARGEST iNVENTORY 7 
sucH —- IN HE 
UNITED. STATE 











INC. 


ARROW 


SALES 


HIGH VOLTAGE CONDENSERS 
MFD WVDC 
8 2 KV 
4 KV 
6 KV 
7 KV 
75 KV 
12 KV 
125 KV 
15 KV 
15 KV 
25 KV 
25 KV 
25 KV 
32.5 KV 


$225 99N exe Noe 
SSSSTSSTSETSES 


S3sssss 





8x8x8mfd, 500WVDC 

Special $2.69 
Many other types of oil filled 
condensers in stock. Write for 





quotation on your requirements. 














GOVERNMENT 
SURPLUS PUMPS! 


Brand new Cenco Megavac Vacu- 
um Pumps, Model 92010A, com- 
plete with — cord, hose 
assembly and attachment plug. 
Specially priced at $137.50 each, 
f.o.b. New York. 


MEDICAL SALVAGE CO., Inc. 
217 East 23rd St. 
New York 10, N.Y. MUrray Hill 4-4267 








ELECTRONIC COMPONENTS 
AIRCRAFT EQUIPMENT 
HYDRAULICS 


RADIO & ELECTRONIC SURPLUS 


(3933-9 BRUSH STREET 
Detroit 3, Mich. TO’®, 3403 


ELECTRONICS — February, 1954 


HIGH CURRENT MICA CONDENSERS 
Ceramic cased, Sangamo type G1 or similar 
WVDC Amp @ imc 

1KV 25 

35 

40 

21 (600 Ke) 
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Sangamo type F-2, C-D type 6, 
simi lar 
$5. 20 each 
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Sangamo type F-1, C-D type 15L 
or similar 
$3.75 each 


00005 3 KV 
-00009 


o 
Eat al 
<< 
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FRAASRRRAR RAR 
<ee Kc ccc 
NeENNNNONSNEK DS 
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FAFRARARASRARAAR 
P+ 2 DSS DS ot 
VERASCRSSSHOWON 
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Sangamo type A, C-D type 9 
or similar 
200WVDC s000T VDC 
price | mfd price 

.57 | .0003 64 

87 |. 64 

.57 | .0004 64 
-57 | .000! -76 
57 |. -7@ 
57). -7@ 
60 | .001 -87 
41. 87 


ae 
S2SESSENS 





SEARCHLIGHT SECTION 


CS=22s 


WVYDC 1200TVDC 
001 ° 
-002 ed 
-0025 51 
° -003 -55 
43 | .004 00 
-005 .63 
-43 | .006 06 
GR .43 | .008 -73 


LIQUIDATION SALE 


We are overstocked 








esussses 


on the following items 
and are Rquesatad them at far below current 
surplus prices. 


3€23 


Grid controlled rectifier‘tubes. Normal ope- 
ration +100 tto \500 VDC at 1.5 ampes.sgPeak 
anode | tate até6amps. Unused, euarentens 


Selsyn Motors 
Type l-4, C-79331 transmitters. oist- ec 
Dieht &*Bendix size’, brass. priced 
at less than }4 market 


DYNAMOTORS 


he dynamotores listed below are either 
lly overhauled. Guaranteed 
INPUT OUTPUT M $ 


= 
~ 


we 
PSP weve 
SFSSSSSTS 





MC-203A T coupling New. AAF 
source inspected @ 1 











The Nw listed below are NOT over- 
hau Guaranteed to operate. 


Bisa “Sas | OMSESS 
28 60 


CBY-21531 2 
250 
50 


i 


Sdatetaletaladad aban stnepeernt 
SSSSSsSssssessss 





HEADSETS 
i, guarenteee to pass AAF eupeeties 


MC-162A extra ear cushions 
new manufacture, per pair... . 








SOUND POWERED HANDSETS 
each $9.95 











PIONEER TORQUE UNITS 


12604-3-A Contains CK5 motor & AY43D 
quseeve Gear ratio, motor to shaft 
VY ee, ratio shaft to follow- -up 


12006-1- LA Same as above except Gear 
ratio shaft to follow-up autosyn 36:1. 76.00 
12602-1-A Same as 12606-1-A except has 
base mounting cover for motor & 
gears 


All prices FOB Oakland, Callif., subject to change without notice. 
Terms 25 % cash with order. Balance COD. 


EMMONS RADIO SUPPLY CO. 


405 10th St. 


Oakland, Calif. 


Phone TWinoaks 3-7411 


Want more information? Use post card on last page. 
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FREE SURPLUS CATALOG 


LISTING SCORES OF EXCEPTIONAL 
“BUYS”! SEND FOR YOUR COPY NOW! 





INSULATING MATERIALS: 


ne ngs at py SHEETS 26” x 36” x %”. 
Grade 1. Black. Price: $10.00 per Gheet: 
LAMINATED FIBERGLAS Sheets: 40° x 48” x %&” 
$30.00 ea 
PLEXIGLASS SQUARES. -6” x 7” x 4"--3 For $1.00 


MOTORS: 
24 VDC REVERSIBLE 


MOTOR 3.7 RPM, 40, ib, 
: 6-%" x 

. Bhaft size 

fi Also operates 

Phileo No 441- 

$5.95 


27.6 VDC 6000 RPM . 5 oF 

in. Shaft 7 2 

Motor Size: 2-%" x 1- 4" No; 

6069-267 . , 95 

27 VOC—-1 10 up 3500 KVM. Shaft Size: %” x %”. 

Motor Bize: 4” x 3-%”. Air Assoc. No, EE-763 $6.95 

60 VDC—-1/50 HP 8000 RPM Shaft Bize: %" x \%” 

Motor Bize; 5” x 8”, G.K. No. 5 PN3SHAIO $8.95 

28.5 VDOC—1/35 HP- pm nr M Shaft Size: 1-%" x 

%”. Motor Bize; 4-%" 3-%”. Electrolux No. 16876 
$5.95 

2800 KtI’M Reversible Motor—Size: 5-%" x 3-%”. 

Shaft Size: 1” x 4%”. Emerson No. 146-0412--I’rice 
$5.95 

GEAR HEAD for above motor. Ball Bearing Geared 

: -- $5.95 





Shaft, 10 to 1 reduction. Price 
COMBINATION: Motor & Reduction Gear $10.00 
21 VAC OPEN FRAME-—20 KI’'M Double Shaft Back 
Gear Motor with Disengage Clutch. Shaft size: 1-%” 
x 8/16" Price: $6.95 
24 VAC OPEN FRAME 3 KPM Back ar Motor 
Shaft size: %” x . Price: $5.95 
24 VOC pavenneens. 5000 RPM with Magnetic 
a viene Mount Spline Shaft— size: %” x 3/16”. 
otor: lL. «x 3-%" Dia GE Motor "amas 
SSHARSATSZA vy ° ... Price: $8.95 
24 VDC AIRWAY MOTOR Model #7-350. Approx. 
5000 RPM. Motor size: 2-%" x 1-%”". Bhaft size 
wy” x 4" *rice: $4.95 
26 VOLT 60 CYCLE—60 Kim Ds ans hronous Cramer 
Motor #1147, Shaft size: 1” x $1.95 
110 VDC 1/70 HP. 1550 RPM. Motor size: 4” x 2-%”. 
Shaft size: 1” x 3/16”. Redmond #157.... $4.95 
6 VDC 1/20 HP. 4000 RPM. Motor aise: 8” 
Shaft size: 4%” x %*. Redmond #E-56. . Price 
12 VDC 1/30 HP, 4500 RPM. Motor size: 3” x 
Shaft size: i” x 3/16". Deloo #5047520.... 
A.C. INDUCTION MOTOR 115 Volts 60 cycle 1.9 
KPM—Torque Oz. In, 75; Watts—-9; with variable 
Multiple Dise Coder Wheel and Micro Switch mount 
ed on racket eae Holtzer Cabot Motor Type KWC 
506 $14.95 
GEARED HEAD “ MOTOR- Heavy Duty, 24 VDC 8 
Amp. 2-% \b. Torque; 100/200 RPM. Shaft size: 
5/16” x 1”. Hight Angle Drive . $8.95 





COAXIAL CABLE CONNECTORS 
AND CABLES: 


RG-8/U (SPECIAL) 51.5 ohm. Same size as RG 
8/U. Prices: 1 to 100 ft. @ 8¢ per ft.—-100 to 500 ft 
@ 7/e¢ per ft.—500 to B ew ft. @ 7¢ per ft.—-1000 ft. 
Rolls (or mpre @ ay fi ft. 

RG-34/U—T1 ohm, 145 ft. lengih $15.00 
PL-259-—-Plug ea nd a 82”-—-RG-54/U-—58 ohm. 50¢ 
UG-21/U—Pilug ea. end & 42°-—-NG-11/U75 ohm .50¢ 
UG-22/U—with 4” Coaxial Cable 5 





TRANSFORMERS —110 V. 60 Cycle Pri. 
5 VOLT CT-25A—10,000 V. Ins, OPEN FRAME 
6” x 6” x 4-%”" $7.95 
Sec. Two 12 V. 4 A. Winding gives” i2 Vv. 8 
24V.4A ° 

Seo. 24V. YA $1.50 Sec. 24 V. LA 

Neo, 24 Voit 6 Amps 

See. 6-24 or 20 Volts, 8 Amps 





SOUND POWERED 
HEAD AND CHEST SET 


NAVY TYPE—No Batteries required, 

Ideal for TV Antenna peer on, 
ond many other uses. a by Cord. 

ser ested : $5.95 

WIRE — COMBAT TYPE? 2 Com bt 
twisted, rubber covered, medium — 
witt. W-130 @ 1¢ per ft. FIELO et 
WIRE; 2 Cond. twisted, weatherproof, 

heavy duty. W-110, 525 Ft 75. is 


solid, 1200 Ft. Roll $10.00 or 
l¢ per ft. 


AC TO DC POWER SUPPLY 


RECTIFIER POWER SUPPLY—Input 105—125 
Volts 60 Cycle; output 24 VDC 3 Amp. 200 Watts. 
Size: 16-%4” x 15” x 9-%”. Used—Tested $19.95 


DYNAMOTORS: 


INPUT ov rovre 
we TS VOL 

At ted 

250 

1000 

230 

250 








PFZeONNNeNE 
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* 'DM-40 
USA/0515 
USA/0516 


PE-i01C 3.9 
DM-310X 4 
PE-103 29 
PE-133 

SP-175 


aeSra ase 





BLOWERS: 


115 Volt 60 cycle BLOWER 

(pictured) — approx. 100 CFM 

Dis. 24%” intake; 2” outlet, 

Quiet running Motor aize: 

2%"x3%". NEW — not Gov't. 

surplus 

Order No. 1C939,.... ° 

DUAL BLOWER — Same as RN-520 above, except 
nas blower assembly in each side of motor. octer 
0. 1CR80 5 

COMPACT “TYPE — i108 CFM meer built insite 

squirrel case, 4- *", Intake: 3- "2 ” Dis. Complete 
ee 4” W D-%” H. frie D ia so, 
FLANGE yet i40 CFM,” oe ‘Intake: 2-%" Dia 

Campiee size: 8-%° W. x 7-%" x 6-%” D. Order 
0 5 95 


TLANGE TWIN- 215 CFM. ts a Intake: 3- yrs 

Dis Comaiete size: 11-%” W. 9-% tie 

D. No, 200 $21.95 
MINIATURE 

BLOWERS: 


4 VDC; Oblong Outlet 
x %”. Dual 20 CFM. 
¥7.8s 95. Single 10 CFM. 








INVERTERS: 


5D21NJ3A-—27 VDC input; onoet 110 Volt 400 cycle, 
1 Phase 485 VA $39.50 
Input 13.5 “ypde 20 A; output “15 J 00 

Phase 1.53 Amps $59.50 

Input af vpc 60 A; output 115 V 21.6 A 

$00 cycle 2500 V ; oan $89.50 
Input 28 Vg, 100° A; “output, 216 Vv 400 

», 1 Phase 1500 VA : $14.95 
Input 28 vDC 100 A; output ths. Now 400 

cycle, 1 Phase 1500 VA we sed: $24.95 
NEW: $49.95 

PE-115 or PE-206—Input 28 VDC 36 A: output 80 
Volts 800 cycle 7.2 Ampa Like New: $12.95 
TYPE 800.1-0—Input 28 Volts 62 A; output 115 V 
7 Amps, 1 Phase 800 cycl Used: $39.95 
NEW: $75.00 





ADDRESS DEPT E ° 


All Prices Are F.0.B., Lima, Ohio 


FAIR RADIO SALES 


25% Deposit on C.0.0. Orders 


132 SOUTH MAIN ST 


LIMA, OHIO 














AIRCRAFT ELECTRONICS 


ARC—1’s, ART—13’s, RTA 1B’s, BC348’s 
AND COMPONENT PARTS FOR ABOVE 


WRITE OR CALL FOR BULLETIN 
MERRICK ELECTRONICS 


166-08 DOUGLAS AVE. 


JAMAICA, N. Y. 


9-5960 








At Your 


Service 


—for bringing business 
needs or “opportunities” 
to the attention of men as- 
sociated in executive, 
management, sales and re- 
sponsible technical, engi- 
neering and operating ca- 
pacities with the industries 
served by the following 
McGraw-Hill publications: 


The 
SEARCHLIGHT 
SECTIONS of 


(Classified Advertising) 


American Machinist 
Aviation Week 
Business Week 
Bus Transportation 
Chemical Engineering 
Chemical Week 
Coal Age 
Construction Methods 
& Equipment 
Electrical Construction 
& Maintenance 
Electrical Merchandising 
Electrical World 
Electronics 
Engineering and Mining 
Journal 
E. & M. J. Metals & Minera! 
Markets 
Engineering News-Record 
Factory Management ana 
Maintenance 
Fleet Owner 
Food Engineering 
Nucleonics 
Power 
Product Engineering 
Textile World 
Welding Engineer 


For advertising rates or other 
information address the 


Classified Advertising Division 
McGRAW-HILL 


PUBLISHING CO., Ine. 
330 West 42nd Street 
New York 36, N. Y. 








Want more information? Use post card on last page. 
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A NEW BUILDING ,. 
IMPROVED FACILITIES 


for the manufacture of 
WESTON TEST EQUIPMENT 


WL-102 PULSE GENERATOR 


Equivalent to the TS-102/AP Range Calibrator, this crystal controlled pulse generator pro- 
duces a square-topped, 50 volt synchronizing pulse of .8 microseconds at a pri of 400, 800, 
1600 or 2000 cps. and a triangular marker pulse of 0.4 microseconds duration at a pri cor- 
responding to a pulse-echo distance of 1500 ft. The phase between the marker and sync. 
pulses is continuously variable from —180 to +180 degrees. PRICE: $550.00 








-32A /TRCE 
5-33 /AP 
-34/AP 
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WESTON LABORATORIES, INC. HARVARD, MASS. 


Cable: WESLAB Tel: HARVARD 250—AYER 300—TWX— 193 

















Industrial 
SPECIALISTS IN 
Receiving JAN & RUGGEDIZED 
TYPES 


CRYSTALS Transmitting 
...in FT 241-A Holders — 14” 
Pin SPC. Marked 54th OR Standard Brands Only Fully Guaranteed 
72nd Harmonic MC Freq. 

Listed below by fundamental f ee 

frequency with fractions e 
omitted 

500 KC Crystals 
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All Other Types 
in Stock. Write 
for Quotes 
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PLEASE ENCLOSE FULL AMOUNT WITH ORDER 
QUANTITIES AVAILABLE 
WRITE FOR YOUR REQUIREMENTS 


20 Liberty St. 
BOX al B. anmal Beil 8, CALIF. M ML C74 é y | soe 


New York 6, N. Y. 
ELECTRONICS, INC. REctor 2-1297-8 
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SPECIAL PURPOSE TUBES 


_. Soe . 50 | RX-21. 328A.. 4.00 | | 
RK-23. 329A.... 7.50 

| R | 348A.... 

349A.... 

350A.... 

i pe 

354A.... 

355A. 

| *F-375A.. 
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3C2 6.7 os See i ew is 
3C€24/24G 100 cose I 9.75 | 708A.. | PDe365.. - 50.00 


nescteanen, western engineers i ee 


* Usual terms apply Subject to prior disposition 


ELK GROVE, CALIFORNIA e 


GEORGE WHITING, OWNER 
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3 OUTSTANDING 


TRANSFORMER 
VALUES! 


. Acme Induction Heating 


or Transmitter Plate Supply 


3100 Volts Be Side of Center at 500 M.A. Prima 


tapped tor 98, 104, 110, 116, 123 Volts, 60 cycle A. ‘s @ ALL MAKES 
pce Be 0 rated. 15 KV. impregnated mica insu- 


silicon low lows core. size: 9" Lx B° Hee" ne | |  @ ALL OHMAGES 
Shipping wt: 60 Ibs. Priced extremely low at $34.50 ‘ 
e ALL TOLERANCES 
. Acme Kectifier Filament Transformer | — 
2.5 Volts (C.T.) at 10 amps. 10 KV. insulation. Pri- * Ya WATT—1 pede WATT 


mary ta as above. Excellent design and con- 
struction ~ See operation. Limited quantity. 
Only $2. 5 each 





» ee «ss» Acme Filament Transformer 


10 Volts (C.T.) at 10 amps. 5 KV. insulation. Pri- 
mary tapped as above. Absolutely top or A 
highty useful type for many applications. sure to 
order spares at this low price: $3.25 each. 


NEW AND GUARANTEED 
Prices shown apply to present limited stock only. 
Order today. 


SEeley 8-4143 LEGRI ) COMPANY 


833 W. Chicago Ave., Chicago 22, Ill. 158 West 99 Street, New York, N. Y. 
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WANTED 
ARC-1, 3, ART-13, BC-342, 348, 
APS10, 15, TS-13, 35, 146, 147, 
148, 174, 175, 263 ETC. All SCR, 
BC, AN, TS. ALL TUBES. 


MOBILE RADIO 
SCR-508 


Frequency Range 20-27.9mc. Receiver is man- 
ually tuned, transmitter is crystal controlled. 
Consists of 2 BC-603 Receivers, BC-604 Trans- 
mitter, FT-237 mount, Box 80 xtals BC-606 
Control, A-62 Phantom Ant., Headsets, mike, 
and antenna Input 2v DC. SCR-608 also 
avail POR 


SCR-291A 


1.5-30mc automatic direction finder. This 
equipment used to take bearings on trans- 
mitters within its freq. range. Complete 
equipments available comprising the follow- 
ing: BC-1147A Rec., PN 31, Power Panel, BC- 
1159, automatic bearing goniometer, RC-223 
antennae system consisting of 56 masts with 
legs, MC-412, MC-413 phase inverters calli- 
brating transmitter, cables, 115v 60 cyc gaso- 
line generator Complete equipment over- 
hauled and guaranteed PO 


VE REMOTE PPI INDICATOR 


This is a remote PPI indicator “7 in.” screen 
for use with any Radar for remote viewing. 
Contains all indicating circuits and is driven 
by the main Radar. Input lliv 60 cyc. POR 


AN/APN-3 SHORAN EQUIPMENT 


This equipment ts used for navigation, sur- 
veying, and automatic blind bombing. Oper- 
ates in conjunction with AN/CPN-2 ground- 
beacons, Operating frequency of this equip 
ment is 290mc. The accuracy is plus or minus 
10 feet up to its range of 300 miles. We can 
supply bombing computers, if desired we can 
supply APN-3 spares. AN-CPN-2 ground- 
beacons also available 


$O-8 S-BAND MARINE RADAR 


This equipment operates in the 10 centimeter 
FCC approved marine band. Consists of trans- 
mitter-receiver, indicator, motor generator, 
= vornee eis cepesanal etc. Input 

IC . . cece 


10 Channel FM Receiver and Transmitter, | 


11l5v 
POR 


RADALAB 


87-17 124th STREET 
Richmond Hill 18, New York 


Phone Virginia 9-8181-2-3 


AN-GSQ/TA 
SPEECH SCRAMBLER 

This is a very compact unit designed to be 
attached to either a radio or telephone cir- 
cuit to scramble speech or code. This equip- 
ment utilizes coded cards in each terminal 
equipment. Unless the properly numbered 
card is inserted on the receiving end the 
speech can not be unscrambled. This provides 
an excellent privacy system. Complete equip- 
ment available consisting of: scrambler, code 
card set, cables, etc. 
used with any field or airborne communica- 
tions equipment 

Mfg. Western Electric 


SCR-506A 
Mobile radio transmitter-receiver covering 
2-4.5me phone and CW. 1090 watts output 6 
channel operation. 12 or 24 volt input. Con- 
sisting of: BC653, BC652, Rack, dynamotors, 
microphone headset, antennae and mounts, 


AN/ARN-7 
Automatic direction finder covering 100-1750 
Comprising Receiver, Loop, Control boxes, 
Plugs, Mounts, etc. POR 


SCR-522 
Airborne Transceiver, Freq. 100-156 Mc 
unit is crystal controlled 4 channel. Power 
output anys. 10 watts. Consists of: BC-624 
Receiver, BC-625 Transmitter, FT-244 mount, 
BC-602 control box, PE-94 dynamotor, an- 
tenna, plugs $1 


This 


TS-102 A/AP 

This crystal controlled pulse generator pro- 
duces a square-topped, 50 volt synchronizing 
pulse of .8 microseconds at a prf of 400, 800, 
1600 or 2000 cps. and a triangular marker 
pulse of 0.4 microseconds duration at a prf 
corresponding to a pulse-echo distance of 1500 
ft. The phase between the marker and sync. 
pulses is continuously variable from —180 to 
+180 degrees, AN/APR-4 POR 
38-4000 mc precision receiver consists of re- 
ceiver and five tuning units to cover the full 
range. Each tuning unit ts calibrated bot 4 
in me, Input 115v 60 cye -POR 


This equipment can be | 


SEARCHLIGHT SECTION 


TERMS—Minimum order $25.00 all 
prices FOB New York City. 25% de- 
posit with order, balance COD. Rated 
firms open account. Prices subject to 
change without notice. 


RF-3A/AP X-BAND FREQUENCY 
SWEPT MANUALLY TUNED 
ECHO BOX 


Frequency range 8500-9600mc. This equip- 
ment consists of an echo box with a motor 
mounted on one end which provides a fre- 
quency swept response from the ec ho box 
enabling it to be easily observed on the Radar 
indicator. —— ao a Py emps. Can 4 
supplied in 110 


AN/ART-13 “AUTO- TUNE AIRCRAFT 
TRANSMITTER 


This equipment covers the frequency range 
of 2-18mc. and is automatically tuned 10 
channel. Power output is 75 watts CW. 60 
watts phone This equipment consists of 
T.47 or T47A transmitter, dynamotor power 
supply, control box, racks, antennae loadin 
unit, etc 


AN/PPN-1 REBECCA GROUND 
BEACON 


This equipment operates on 215 mec and is 
used in conjunction with AN/APN-2 or 8CR- 
729. Provides a signal enabling the aircraft 
carrying the APN-2 to home on it This 
equipment is completely portable and oper- 
ates from a 12 volt battery. Complete instal- 
lations avail. POR 
AN/APN-2 and SCR-729 equip. avail. 

BC-348R CAA and Military approved mete. 


AN, ~ te 5 300-1200 mec transmitter 30 watts 
outpu $169.50 
AN UAPR-S 1000-3100 me receiver 
BC-639 100-156 me 

AN/UPN-4 30cm portable Radar beacon. .POR 
TS-13AP 3cm sig. generator 

TS-89 Voltage divider 

TS-148 3cm spectrum analyzer 

TS-62/AP X-Band Echo Box 

TS-117/GP S-Band wavemeter 


TUBES 


2C€43 
814 





2541 
4C27 

















SPECIAL VALUES 


783 Output Power Mete al Radio. Like 
Ne 


$225.00 
4100.00 


Gene 


Like New 
Generat« 60-80,000 K« 
f *, 60 cy. with xtal calibration. Exc 
Model 228X Hickok Universal crystal 
controlled Signal Generator Like New 
Model 200 Hewlett Packard Audio 
Generator ° 
Kay Electric 
Kay Electric Mega-Pipper ‘ ixe 
R65/APN9 Receiver - Indicator . PUR 
Du Mont 208B Oscilloscope 125.00 
Boonton Q-Meter 160A 50KC. to 400.00 
Model 230 Clough Brengle AC Cap 
Turns Ratio Bridge 45.00 
Type 726A General Radio Vac uum Tube 
Voltmeter -. Exe, 
804C Federal or General Radio Signal Gen 
8-330 me ° Exe 
BC-221 or LM Freq. Meter. ° . Exc 
BC-221AK with modulation 
General Electric Dual Regulated Power § Supply 
Type ST9A New 
Type 724A Precision Wavemeter Gene ral 


1,000.60 
125.00 


; 100.00 
Mega-Sweep.. 250.00 
100.00 


75Me. 
& Res 
E s 


175.00 
STOCK OF ARC-i, ARC-3, oes 
APN4A, APN4B, APRA, . he 312 342, 
BC-348, BC433G, BC-611, CRT s° Cea. 
1338, IE-19A, IE- g5A. 1E-36: 8c R-284, SCR-522, 
SCR-578, SCR-62 TCs, T 19/APQ5, TS-34/AP, 
Ts -100/AP, TS-184/AP, 14C, Pings and Sel 
ere 6 


Radio, 16 to 50 me. TrTt? 
A LARGE 


*PuR Price upon request. 


WANTED 


type ef radio and electronic surplus 
Al0, APN®S, APR4, ARN4, ARC 

, BC221, BC3S42, BC34B, Beeil. 

, 1100, LM10 to LM18, MG149F, 


We es Pp 


A 
3, ATC 


‘Selsyns), ‘and all types of Howlett 
Radio Co., Measurements Co 
Leeds & No 


General 
Boonton Radio, Ferris, 
test equipment 
Please state accurate description, condition, and your 
lowest price Explain modification, if any We pay 
freight charges. 


NEW CATALOG NOW AVAILABLE 


PHOTOCON SALES 


417 N. Foothill Bivd. SYcamore 2-413! 
Pasadena 8, Calif. RYan |-675! 
CABLE: Photocon, Pasadena. 


rup, and other 


Industrial, Special-Purpose, Receiving 


4822/EL5B .. 5.50 


0C3/VR-105 $0.79 
4825 ELOCE 5. ee} 


OD3/VR-150.. .69 
A3 -78 
-62 

. 0.99 








New 1954 elec- 
tronic parts maii- 
order catalog! 
Better than ever! 














FEB. 
SPECIAL 
FG-27A 


WAREHOUSE 
CLEARANCE 


Tubes, Give-Away Prices! 





RADIO SHACK 


omen Baek © Benen, meme! llama: 





167 Washington S$t., Boston 8, Mass. 
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HIGH POWER ns . 
TRANSMITTING MICAS "FS [| 


OIL CONDENSER 15 MFD. 600 V. 
Famous Make ZCAY 481758-10—Rect. Case Prod. 


| ag Case @ $2.49 ea « 
TEP- DOWN & FILAMENT "TRANSFORMER 
Primary 115 V. 50/60 ey. 4vV.@2 8 
Made by Stanoor. Goatlan al with 8 Ft. Line x 
$('o8" New © 
ea. 10 for $17.50 
Towanes 24 V. ac/de 3% ALARM BELL for B 
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17 Warren St., N. Y. 7, N. Y. ' 
Phone: WORTH 4-0865 5 
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CHECK AND COMPARE OUR 
COMPLETE STOCKS 


The following is just a partial list of the cur- 
rent electronic and aircraft equipment now in 
our warehouse. Write for complete information. 
Prompt replies to all inquiries. 


RC-103 & AN/ARN-5 ILS 


New in original cartons. Complete. 
Consists of all accessories, r® AS- 
27A, RB9B/ARN-S and BC-733D. 
Modified to flag alarm. 


TBS 4 & 5, NEW, COMPLETE 
1E-17 TEST SET F-21/ARA-9 
AN/ARN-7 COMPLETE ARC-3 
SCR-269 COMPLETE APN-9 
AN/ARC-1 VHF EQUIPMENT APN-1 

















BC-611 & BC-721 HANDIE 
TALKIES, Plus SPARE PARTS. 
Quantity available. 











SPECIAL SALE! 


ALL brand new in original cartons 


7,000 . 5BPI’s 
100 SAP 1's 
100 720 DY’s 
300 . 808's 


AN/APR4 new and used receivers . . 
Tuning Units TN-16-17-18 
Write for prices on all above .. . 


NEW CATALOG AVAILABLE... 
WRITE TODAY! 


R W ELECTRONICS 


Dept. EL, 2430 S. Michigan Ave 
Chicago 16, Ill 


PHONE CAlumet 5-1281-2-3 











AN/ART-13 EQUIPMENT 
ATC XMTR T-47A/ART-13 XMTR 
T-47/ART-13 XMTR CU-24 ANT. LOAD 
CU-25 ANT. LOAD DY-11 & 12 Dynam’t’r 
MT-283 MOUNT _— 0-16 LFO 
MT-284 MOUNT _ATC DYNAM’T’R 
SA-22 ANT. LOAD C-87 CONTROL BOX 


FOR SALE 
HEADSETS, HS-30/U 
REMOTE CONTROL UNITS, RM-29 
ANTENNA EQUIPMENT, RC-173 
DYNAMOTORS, DY-12 
DYNAMOTORS, DM-32A 
DYNAMOTORS, DM-36 
DYNAMOTORS, PE-86 


VICTOR-BERNARD INDUSTRIES, INC. 
1511 N. 26th St., Phila. 21, Pa. 











AN/APG-13A RADAR 


Absolutely complete, brand new 











AN/APN-2 
SCR-729 New 
TA2J-24 
RTA-1B 
BC- 1016 
APA-6 INDICATOR 
APA-11 INDICATOR 
APA-17.RADAR 
HS-33 HEAD SETS, 
NEW SCR-522 
MG-149F & H MG-153 
SPARE PARTS 
SCR-522 
AN/ART-13 
AN/ARN-7 AN/ARC-1 
SCR-269 BC-611 


SCR-718 A, AM, B & C 


Altimeter equipment—complete 


MG-153 
APS.Z, 3, & 15 
Components 
AN/ARC-5 VHF 
SCR-274 & ARC-5, 
Command Equipm’t 
R-4/ ARR-2 Receivers 
BC-640 VHF XMTR 
SCR-510 


SCR-720 
$0-7 











RELAY 


26.5 VDC midget 
425 ohm $2.95 


Above frame also 7) 

tao ohm @ $2.45. 

ode 70 ohm @ $2.25. bror: 12 ode. 120 ohm @ 
S. ode. 18 ohm $1.95. SPST N.O. 


t K rin 
BAND er enunt Navy CG.A6ABW 89.50 
OLAT men watts 1i5v. & 6.3 2.4 


LINK 

TRANSISTOR or 5 pin submini socket. 

PL-144, $0-124, PL-68, AN-3106-10s-2s, 83- tH. 

Frequency electronic cqnareter, 1400 watt 

)-3500 cy. 220/60/in. CML . 

ENSERS in stock; bathtubs ay " 400v te 
mid b0v, upright olis (CP65 — 
eep from 3x.1-600v to 1 mfd 600v. 
1-7500v to | mfd 
variables, trimmers. Write for Bulletin, 


EMPIRE ELECTRONICS COMPANY 


409 Avenue L, Brooklyn 30, N. Y. Cloverdale 2-241! 











To insure the finest of service and 
quality of merchandise, we have just 
recently put into operation our own 
reconditioning and function-testing 
plant, complete with ali facilities 





ED 
CFi UNITS ART-13 6C-788 
1-152 BC-348 Q&R 


TOP DOLLAR PAID 








EXPORT INQUIRIES INVITED 
We carry an unusually large F wel of Airtine 
Test s, eto, 
Write for our a, om aad” ~~ infor. 
mation. We furnish Semenvane answers to all 
inquiries. Write today 














ELECTRONIC 
& INDUSTRIES 
INC. 

2033 West Venice Blyd.—Dept. E-23 


Los Angeles 6, California 
Phone: REpublic 3-1127 








SPECIAL PURPOst TUBES 


3.50 
2.95 


7934 . 19.95 | 
1808-P1, 9API-S 15 


ELECTRONIC OUTLET 


3 Wolcott Ave. Lawrence, Mass. 
Phone LAW 7801 





Want more information? Use post card on last page. 
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Crystal Diodes 
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L ITEMS SUBJECT TO PRIOR SALE 
CASH PAID FOR YOUR SURPLUS TUBES—SEND List AND Priced 


NE SBUvennvaunaa 


EMELTONE ELECTRONICS CO. 


71 W. Broadway - N. Y.7,N. Y. Phone REctor 2-1696 


SPECIAL PURPOSE TUBES 
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TELEPHONE 
RELAYS 


Large Stock of 


CLARE, TYPESCDG&E 
COOKE, AUTOMATIC—ELECTRIC 


ALL TYPES of COILS and PILE-UPS 
Send Us Your Specs. for Our Quote 
CLARE TYPE C STANDARD SIZE 
SENSITIVE TELEPHONE RELAYS 
Coil Contacts Will Cteee at 
1A 4MA 
ic 
18-1C 
2A 
4A 
3A-1B 
5A 
5A-2D 
CLARE TYPE G HALF SIZE 
SENSITIVE TELEPHONE RELAYS 
Coll Contacts Will Close at 
2A 5 MA $2. 
3A 
28 -1C 
1c 
ic 
1A 5 MA 2.00 ea. 
(None) ACTUATOR 1.50 ca. 
All above Relays may be used for centinuous duty 
operation on 110 Db. 
TYPE © 3 TELEPHONE RELAYS 
1) 1300 iA-1 ic 24 or 48V «$2.50 ea. 
500 oh Actuator 1.25 ea. 
3 Actuator uv. 1.25 ea. 
4) Wehms Actuater 3oréV. ite ea. 
CONTACT SYMBOLS 
A=Norm. Open B=Norm, Closed Cc 
D=Make Before Break 


8.P.D.T. 





CLARE TYPE A Tel. Relay. Coil—55 Volts AC 
60 cy. Contacts—3PDT (3 form C) Price—$2.50 ea. 
Signal Wheelock Relays #KS9665 Coll—2,000 ohms 
Contacts-1A, 1B, 1C Oper. at 9 Ma Price—$2.75 ea 
MINIATURE TEL. RELAY. 300 ohm, 24 volt 
SPDT $1.65 ea. 

FIVE Prong CR- 2791 G.E. Plug tn_ Relays, 
.) C-103C25 2200 ohms SV'DT 4.5 MA...$4.00 ea. 
2) C-104B28 700 ohms SI’-DT 6 MA . $3.00 ea. 


Bulletin #700 Allen Bradley Contactors 110V AC 
60 cy. D.P.8.T. N.O. 25 Amps : $7.50 ea. 








Clare SK-5032 (Herm. Sealed) Plug-in Relays. Coil 
—30 ohms 6 volts Contacts—DPDT. Price $4.00 ea. 





SIGMA TYPE 5F Sensi reve RELAYS. Has two 
70 ohm coils, Contacts—SPDT....Price—$3.00 ea. 


TYPE H TRANSMITTING MICA CONDENSERS 
003 MFD 2500v. ocw $.45 ea. 
01 MFD 1200v. A5 ea. 

1200v. 35 ea. 





Dew 
3) 001 MFD pcw 


Gneteee’ Poy 4 = 


vil N.Y. 
Queens Olin 4- 5033 


. immediate Delivery 


RADIO-RESEARCH INSTRUMENT CO. 


CRYSTAL MOUNT. Holds any 
IN23 type xtal. 1” x 


uide std coax output, U La, 
Ig input. $19.50 
DIRECTIONAL COUPLER. 
Uni dir. 20db, type “‘N” out- 
put, UG39fig. to UG40chk. 
JAN ) CG-176/AP. $39.50 
WAVE UIDE. Std RG-52/U 
sharp internal corners. Any 
igth up to 12 ft. $1.25 per ft. 


3 CM. “X” Band 


BEND 90 DEGREE. E— or H 
plane. Std radius. UG39cvr 
ro oo Silver plated. 


Twist 90 DEGREE. UG39 S 
UG40. Silver plated. $7.50 
FLEXIBLE re Apx 6”. 
UG39 figs. $14 


7. 


TR-ATR SECTION. 5 ae 

assy w/UG-39 to uesd 

iris cplg, cpig to 1824 twee 

TR tube, 4 R sally Se 724 ps 

compl. w/tuning s 

Radar com t. $12.50 

ROTARY JOINT. UG40 choke 

to choke. w/mounting plate 

for easy installation 

- . rotary coupling for lab 
igh speed scanner. $14.50 








Accessories 
PARABOLIC REFLECTOR 4ft. 
dia. RCA hi gain dish $84.50 
SELSYN 2J1G1. 57.5V-57.5V 

400cy w/connector $8.50 
VARIA, COND. 4 ~~ ge 7 > 


144 ment{aert. 
shaft. $ 
PATCHING CABLE. Male 
pe ‘‘N” ea. end 3ft. $2.50 
COUNTER DIAL Veeder Root 
4 digit. Mech. drive $.75 
BATHTUB COND. 2x.imfd 
sony side term. CD ten for 


APR-4 BUTTERFLY 2211 15!- 
3, 7 rotors 8 strators $15 ea 
MINIATURE IF 455kc $1.85 


Antenna Drives 
COMPLETE. | 2rpm clockwise. 
rotation, 115V 60 cy GE mo- 
tor, incl sine potentiometer & 
bearing indicator. $137.50 
GEAR-MOTOR ASSY. Gear 

95.5, gear ratio 9 to I, 
motor speed 860 shunt wd, 
6 amp, volts — 125F cont 
duty. $64.5 
MOTOR DRIVE CASSY. 115- 
VDC motor 1/20hp, 1725 
rpm. Gear box 172 rpm, 11 
in. Ibs. torque, cpid to 9 in. 
step down gear. $35 





SCR 584 iw. spd. ore 
joint $75. J-K sect. $3 


Pulse Components 
KS-9643 Minigtwe, se" 
core. Z ratio 1:1 
145EWP AND LK low 
volt pulse xtmr. $5.50 each 
D168983 Network 125 ohm, 
herm sid 50 
LV PULSE 50-4000kc, 120- 
2350 on 7 perm core $6.50 

PULS UG180/type 
pie = fame 


male chassis 
mt. w/12” cable 1166389 
$2.00 
UG36/type male cable mt. 
$5.00 
UG38/type female 
$5.50 


w/mtg 
fig. air to oil 








F-28/APN-19 FILTER CAV- 
ITY. 2700-2900mc. Max 1.5- 
db loss at ctr. freq over 
band, 3db at 15 mc band 
ends. Meets full JAN spec. 
Gov't source insp. available. 
Fully calibrated to above 
spec. $42.50 each. Uncali- 
brated. guaranteed $28.50 
MIXER BLOCK o7/Os. loop. 


“NN” fitting. $8 

ECHO BOX. TS-207/UP, 2700- 
2900mc. micro adj. $64.50 
PICKUP DIPOLE in_ lucite 


ball type ‘’N” output 3” o.a. 


3.75 
UGS3, UGS4, UG65/66 
flanges, RG48 rt. an ye bends 
“E”, available. $3.5 
A complete variety of 


system components. 
microwave industry. A 


All material y querenteed surplus. 
microwave plumbing is available in most bands 
WRITE US YOUR REQUIREMENTS. We pride ourselves in owr ability to 
Prompt reply is given to al 





10 CM. “S” Band 


COAXIAL MIXER. Xtal de- 
tector assy designed for bea- 
con rcvrs. Trombone tuned 
input. “N” fittings. 2 types 
available-feed thru or take 
off to xtal. $17.50 
LIGHTHOUSE CAVITY. For 
2C40 tube. Tuneable 2700- 
2900mcs w/suitable adj of 
grid cylinders. Can be freq. 
modulated. $25.00 

2C40 tube. JAN. $11.25 
IN21B crystal $3.25 


DOALL MIXER assy. pick-up 
loop, xtal mt. 50 


1 Inquiries. 


Telephone: JUdson 6-4691 


550 FIFTH AVENUE, NEW YORK, N. Y 





X-RAY 


All types for industrial and p< penn 


application. 
nents. 


Tubes, cables 


MEDICAL SALVAGE CO., INC. 


AUTHORIZE 


compo 


O FAL 
STRUTHERS -OUNW 


STANDARD-REFERENCE 
CAVITY. 2650-3050mec. in- 
var tuning center conductor 
of % wave-igth. ohm 
coax “N” input output conn. 
Imc./sec. stability. Loaded 
Q betwn 650 and 3000 w/ 
xmsn loss .5 to 5 db adjust- 
able. Unioaded Q apx 6000. 
Concentric xmsn type reso- 
nator. Tuning mech. lock. 
$28.50 

CRYSTAL MOUNT. %” std 
coax, “N” fittings. Holds any 
IN21 type xtal. Incl. + 
ance match tuner $17 50 
FEEDBACK DIPOLE 7 P. * coax. 
for parabola. 1134” oa 
$14.50 


Immediate delivery. Budget prices 


incl. tewt accessories and radar 
serve the 


Immediate delivery 











RELAY SPECIALISTS 


OISTRIBUTORS 


TORY 


POTTER & BRUMPIELT 


MIGET RELAY— Y," 
+ 


doe 


ELECTRONICS — February, 1954 


ve 
DIO DEVELOPMENT & SALES CO 


323 ATLANTIC AVE ULSTER S-O4868-BKLYN IN Y 


217 E. 23rd St. New York 10, N. Y. 


Murray Hill 4-4267 




















Want more information? Use post card on last page 
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SEARCHLIGHT SECTION 


Biggest & Best in INVENTORY SALE 


Deduct 10% from all prices— 


Surplus Communications iite-anaiiatiies 











WE 248-A RADIOTELEPHONE EQP’T. 250/350 
Watts, 220 MC, 30 Channels Transmit and 
Receive ali crystal-control ed, monitors 3 sep 
arate channes simultaneously, uses standard 
modern type tubes. COMPLETE, NEW (Not 
Gov't. Surplus). Operates from 110 Volts, 
50/60 Cyc'es AC. IDEAL FOR SHIP RADIO- 
TELEPHONE, OR FIXED-RADIO INSTALLATION 
tai FOR DESCRIPTIVE LITERATURE AND 


WESTON METERS 


Model 301, RECTIFIER TYPE 
0-150 Volts AC. 1000 ohms per voit $9 97 
AC. Round bakelite case « Ea 


NEW, BOXEO 10 for $89.97 


OTHER WESTON MODEL 30 


0-10 Votes A eo (2080 ohms/y) 
6- 4 on 
0-5 
0-1 











RICE 
ce 10 KW RF POWER AMPLIFIERS. 88.108 f.C, 
Class “C’’, with separate Rectifier Power 
Supply. Operation from 220 V., 3-phase, 50/60 
Cycles AC. Easily modified for other fre- 
quencies. NEW, Not Gov't. Surplus. WRITE 
FOR DESCRIPTIVE LITERATURE AND PRICE. 


See ie 


aoc. 
*s Mills BC 
Model 731 


0-200 Seroemes a eats Scate) 
e-1 


Ma (0-100 Sc 
Model 506 


ee 
2s 
~~ 


WESTON 433 


High Frequency A.C. Voltmeter 
Portable Laboratory Standard 
Frequency Range from 25 to 2400 Cycles, for 0-150 
Manufactured by Weston to an accuracy of 

m 25 to 1000 cycles, and within 14% 


200 Microamos 
KV with Mult 


WESTERN ELECTRIC METERS 
3% inch round 


~~ 
we 
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CLOSE-OUT SPECIALS!! 


PE-218C, D, E & H INVERTERS, BRAND NEW, 
25-28 V. DC Input, 115 V. AC, 400 cycles 1.5 
KVA output. WHILE THEY LAST. EACH $10.00 

a MAGNETRONS, NEW, Original Packing. 

ACH $ 


50 

apna LORAN EQP’T. Consisting of R-9A/APN-4 
and (D6A (or 8) Indicator units only. 
PER SET : $100.00 


WESTINGHOUSE METERS—Model NX35_ wt 
ate) 


6-500 Microamops (0-100 Sc 


GE NERAL ELECTRIC 
ay 


so po 5 ac mode A 
/t 4 ° — oou 


'ooa 
+ Hey 


WESTON FREQUENCY METER 


Model 814. 350 to 450 cycles. 
100 to 125 volts. Regularly 
$100.00. Our price brand new 
$39.97 


monly used ranges are 60 and 400 

ve tested each or inst Primary 

sand guarantee that the iges are ac 
n % of 1%. 


e2ese 
~—ss 


- 
ov~~ 








All Prices FOB Our Address 


length 
to llust.) 


BRAND NEW—SURPLUS—GUARANTEED 
Only 59 in Stock 


List Price Approx. $70.00 
YOUR NET COST FOB NYC $45.00 


MARITIME SWITCHBOARD 
ma G. E. RELAY CONTROL - Instrument & Accessories 
6C.447, 300 W. Al, 4-13.4 me, 2-channels 


ei Ag Rg Reet Reve Donte avg (Ideal for Model Controls, Etc.) 336 CANAL STREET, NEW YORK 13, N. Y 


to 37 mc respectively. With PE-117 or 120 Vibra- 8 contains a sigma midget 8,000 ohm, rela 
tor Power Supply and other accessories § (trips at less en 2 Ma), high ieenodiones' tt WOrth 4-8216 (7) 
SCR-619. FM. Trans-Itecelver, 27 to 38.9 me, com- choke, bimetal strip, neon pilot and many 
plete with all accessories, NEW units , of 
$CR-522. VHF, 4-Channel, 100-156 MC Trans- Buseful parts. The sensitive relay alone we 
tecvg. Eat. for Plane or Ground Communications pe ~_ more than 
SCR-511. Walky-Talky, 3-6 MC, Crystal Controlled @ total low 
Trans Recvg. with Plug-In Units for Freq, I price of $1. 27 Each 10 for $9. 97! g 
hang ying 


ac St and MAB HANDY and WALKIE-TALK- t Panel Meters | OIL CONDENSERS i 
| 


sch "wo (BC-1000) WALKIE-TALKIES, 40-48 NEW GOV'T gurecus | 
? channel FM Trans-leceivers dade hy) RANDS | 
8c + 284 Field Radio Equipment, Al-A3 emission, METERS 
Complete with all Accessories DB meter—10 te 
BC-221 Frequency Mixers, Excellent condition +20 
Complete with crystal and matching Calibration 


TRANSMITTERS—RECEIVERS, ETC. 


TOQ VHF 100-156 MC 50W. AM X-mtr for 110 V 
\“ 


W/O ¢ 











\ 50/60 ¢ \C 
BC.7 Y 110-126 MC. 5O0W. AM Output for 110 
) aC 


BC-.460 C ‘ollins Autotune Transmitter 
250 W. Al, 200 W. A3 or A2, 10-Channels 2-16 


oe ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee es es es ss 
. 
wee 
“ss 
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OUR BEST BUYS IN TUBES 
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1000 VOC.. 
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Book 
BC-312/342 Receivers. Like New Unit 
we 1 yap tre 250 & 500 WATT SOUND Sys. “" ‘ 
TEMS for Airports, Shipyards, Amusement Parks, 3050 Milicoes 


Civilian Defense, Etc. Write for Prices and Liter- 1 Si Genehes 
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mero 23 MVOC 26.97 ; 


NON-INDUCTIVE RESISTORS 57c! 
Ohmite, 250 Ohm, 100 Watt. Cy 
Special, 5 for $2 57 @ 
SOLA CONSTANT VOLT TRANSFORMERS 


oper 90-128 V 60 Cy Output Regulated 115V 
ov 


_ 
Cane NS209 


ture. “ 

TCS X-mttr-Receiver for Ship or Shore METERS 

TCS Accessories available; Remote Controls, An- Bi -200 Micreamos 
tenna, Loading Coils, Bt 

TSK HF 500W 2-20 Me. Transmitter with MG, 
Starter, and Spares 

TAI 500 W ‘Output 175-550 Ke. with M.G. for AC 
or DC operation 

TAQ. Same as TAT above but 1,000/1,500 W. out- 
put with MG 
BL 350 W. Output, Al, A’, IF. & ELF. for AC 
or DC operation 

PE-75U Gas Engine Generators. NEW. w/Spares, 

T-21/GR-3-C Sound Ranging Microphones for 
locating Artillery Fire 

NAA Underwater Beacon Equipment 

BD-57-B Switchhoards, telephone 
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TYPE G H.V. MICAS 


4 00062 30KV $39.57 | Gd .0013 15KV 
4.0012 25KV 44.57 G2 .0043 BKYV 


~ 


$-23, 13 Headphones 
AN.-CRT-1A Sonobuoys 





WIRE WOUND RESISTOR KITS 2 
orted 18 Wart 814 Partial Listing 
sorted $10, 20, and $0 Watt ‘3 845 uery us 
for other 


WIRE WOUND RESISTORS | : t.. 


FO.B. N.Y.C 





EXPORTERS, GOVERNMENT 
AGENCIES, INDUSTRIALS! 
We have a large stock of Transmitters, : , 
Receivers, Walkie-Talkies, VHF Equip- Stock toe feng te fist. We can supply most sires, 2 $0 : Rated (D&i) 

ment, Ship & Shore Communications, FM 40 Wee 4 $. 7 $23 ! Firms 
Broadcast Stations, Radar, Accessories, rot b ng , 65 , 923 25 Open Account. 
etc. Write and tell us of your require- w ts > 885 . 5 Attraciive 
ments. Descriptive literature and prices OIUSTABLE SLIDER, WIRE "WOUND’ y $7 $ Ciscounts 
available upon requst. woe oS Breas ctu : 2 Fo Ruentity 
uyers 


paid for SUKPLUS TUEES— 
list with details. 





roe © © Ff F FE Se he Ue UG UG UG 
20 
2 














EIMAC VACUUM CONDENSERS 
CABLE ADORESS: TELEMARINE, N. Y. 2 RYE (VE 6-31 or oe 


Min. Order $3.00 --25% with Order 


COMMUNICATIONS CO. | PEAKELECTRONICSCO. | repmeai TCLS 


3040 W. 21st Street, Brooklyn 24, N. Y. 66 West Broadway, New York 7, N.Y. © EMER © ELECTRONIC TUBES 
' 


— TELEMARINE — : o ALLIED GG EITTRTTS 


Phone: ES 2-4300 Phone WOrth 2-5439 74 Cortlandt St., New York /,N. Y. 


len oe oe oe ee oe oe ee ee oe oe oe oe oe oe 


Want more information? Use post card on last page February, 1954 — ELECTRONICS 
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TRANSMITTING & SPECIAL PURPOSE 
Type Tyee ee 


RECEIVING sii Transmitting a 
He" pics| We" rice | We Specialize Receiving a se 
fens CRIBEAT: 8) exclusively in Special Purpose | $23: °3¥ 


oes. 

The only thing we handle is—TUBES—of every kind and descrip- 
tion—serving the industry for years. Thus, we can give you a more 
comprehensive selection of types and the advantage of more competi- 
tive prices. All our tubes are fully guaranteed. 

From amongst the 3000 different types we have in stock, for imme- 
diate delivery, we list here only a few of the common types. These 
are but a sampling of our immense variety—therefore we urge you to 
order any other unlisted types. Minimum order $10. Please include 
25% deposit with order. 


ADDITIONAL DISCOUNTS: On orders for $25 of more, deduct 3% 
Prices subject to change without notice. All prices F.0.B. our 
Warehouse, New York City. All tubes individually boxed. 


TRANSMITTING AND SPECIAL PURPOSE 
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SOFENOS REPS 
: te 


Type 

We. Price e. Price e 
OA 7.#5) 2843 
18.90) 2321A 
49.00/2322 
1.29) 2326 
3.80 

% 
29.95 
6.95 
15.95 

89 
11.50 
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_LECTRON TUBE WHOLESALERS, INC Mi yore. 16.301987 ‘“ 
: RECEIVING © TRANSMITTING © SPECIAL’ PURPOSE Please inform us of your excess tube 


Send our latest listing. inventories, so we may forward our 
t— ‘ 
140 DUANE STREET + NEW YORK 13 NY «+ Phone BArcioy 7-7616 best offer to you 


nn" > 
7 ¢ 
mm « 
m : 














RECORDING THEODOLITE, PHB-33, 35 MM 


telescopic camera which records elev & azimuth , 
ete (write for details) 
(BC-698.A TRAINER, complete with spares $125.00 e 
ECHO BOX, 150-240 MC, 115 voit AC $79.°0 
veer une oe ty # 130 IMC Test Set ; Complete with all five Tuning Units, covering the range 38 to 
SENSITROL RELAY, WESTON 705, Rectifier typo, 4,000 Mc.; wideband discone and other —— psn 
approx. 300 UADC, operates on 3 Volts AC, mobile accessories, 100 page technical manual, etc. Versatile, 
single fixed venga sree * decreasing a, > f accurate, compact — ae Leyes of lab receivers in this 
comp w resister and rectifier Bex 22.50 range. Write for data sheet and quotations. 
-30, ngh -35, 
a peepee. ot ps nn een i or We have a large variety of other hard-to-get equipment, in- 
DC MICROAMMETER, 0-50, Electrotech cluding microwave, aircraft, communications, radar; and labo- 
5 MR34WOSODCUA 314” case ) ratory electronics of all kinds. Quality standards maintained. 
ER. 0 8. Weston 425, 31/2” case Get our quotations! 
RF AMMETER, 0-8, Westinghouse NT-35, 2 . ; ? CHOOLS 
case, AWS type MR3SWOOSRFAA, SC We will buy any Electronic Material at top prices. $ 


auunine. Tine WETER! 188 ‘Veit os Fo diy —wunload your dusty surplus for cash or credit. 
4 ° »! “¥ . 


registers to 9,999.9 and repeats, Cramer RT-2H 
Dé VoL TMETER, 0-70, WESTINGHOUSE NX” ENGINEERING ASSOCIATES 
3'>” case, |, r/v w. ext resistor 7 


DC VOLTMETER 0-15, SC TYPE 18-183, 434 PATTERSON ROAD DAYTON 9, OHIO 
# DW.-44, 2'” cas $6.59 











e 6 
AC-DC VOLTMETER, 0-15, SC type 18-122, G 


2'> case 
DC MILLIAMMETER, 0-500, SC type 18-22, G 
DC MILLIAMMETER, 0.5, Eiectroteck = ‘t Q ESISTO R S CARRIER EQUIPMENT 





DC MiLLIAMMETER, 1-0-1, SC type 4, Western Electric CF-1A 4-channet carrier telephene 
Marion 312” case . Best Assortment of EC 101A 3-channel 1000/20 cycle carrier ringers, 
AVIONIC ASSOCIATES P ° CFO-8 4-channel carrier pilot reguiated telephone 

124 Birchwood Road Paramus, New Jersey Tati iiclict: me aT 4tiiela mia) terminals complete with four channels 1000 


Githert §-1524 Githert 4-657 4 cycle ringl 


ng. 
All items are brand new. and fully guaranteed NE t ND CFO-B 4-channel pilot regulated teleohone repeat- 
Send for om nnlete listinus ers 

A C-42-A V. F. telegraph in from 2- te 12-channei 

eo ee P PR teas 
. : MC I of h ie carrier teleph orminais 
Immediate Delivery From Stock automatic regulation, duplex signaling each chan- 
net. Carrier frequencies above 35 KC. ideal tor 


FOR dyson ae ' ae ie Complete ‘onginenring "and vnstatlation sarees 

thera ti tag EB'2 Watt. 05 04 .035 RAILWAY COMMUNICATIONS, INC. 
pons GB1 Watt. .08 .06 .05 Gusta, Cae 

The SEARCHLIGHT SECTIONS HB 2 Watt. .12. .10 .09 Telephone: FLeming 2121 


(Classified Advertising) 





























‘“ 5% Tol. add 100% to above prices 
A hinist = aM 
Aviation Week —_ Prices are for each separate value 


Business Week Engineering 
Bus Trans~ortation News-Record 

Chemical Engineering E.« M. J. Markets 

Chemical Week Fa tory Management 


Coal Age and "Saintenance 


Construction Method F ieet ( 
& taviomest sé eed cngineering 3 Wolcott Ave. Lawrence, Mass. 
ect ic . ; National Petroleum N 
SE Phone LAW 7802 / 
Electrical Merchandising Petroleum Processing i Pty 
— ic - — Pp duet Engineering 
lectrica or Textile World 
eidin n - “ ” ® 
Electronics woleeny Samia New “SEARCHLIGHT” Advertisements LARGE INVENTORY 


For advertising rates or other information address received by February 3rd will appear in 
Classiticd Advertising Division the March issue subject to limitations of Rost I LECTRONICS. IN 
space available , : 
McGRAW-HILL PUBLISHING CO., INC. Classified Advertising Dietsion 6 VESEY S1 
330 W. 42 St., New York 36, N. Y. ELECTRONICS New York.7, N.: ¥. ¢ CO 
330 West 42nd St. New York 36, N. Y. 
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AVE 85% 


Boonton 120-A 
Q METER 


A double frequency coil set consisting of 

two |120-A Boonton Q meters and two magic 

eye indicetors built into a single unit For 

accion resonence, coil inductance, and 

capacitance. Magic eye tube shows whether 

circuit under test is tuned to each of the 

oscillator frequencies 

Power: 115V - 60 cycle 

Frequencies: 24-54 mc, 70 - 160 m 
130-210m 


When ordering specify Freq $5995 


vency preferred, Limited Ot y 


HELD TELEPHONE 


8 Portable Telephones 
awk Bes with magnetoringer 
handset, end carrying cose 
Each set hes been Tested 
end Guaranteed. As many 
es six phones can be used on 
one line. Excellent condit 
ion. NEW wire at ic per ft 


SowONLe” $19.95 


NEVER BEFORE 
At This Low Price 


BC-453 


: 
Range Receiver 

190-550KC 28V and 250V. One RF an 
two IF stages. Beat frequency $1975 


oscillator. Automatic vol. control 
ANTENNA and BATTERY SWITCHES 
RE 
with 24" porcelain standotls 
SPST - NEW 98c 
DPDT $15 .0O value $2.98 


10 Assorted Toggle Switches 
SPDT, SPST, DPDT, DPST $1.99 





CRYSTALS 19¢ 
We recently purchased over THREE 
MILLIO crystals from the U. S 


Govt. in various type holders and an 
unlimited range of frequencies. Send 
or complete inventory and price list 








FLUORESCENT 
UTILITY LIGHTS 


Heavy Duty stee! stend 
mounted on removable rub 
ber casters. Folds into a 
unit measuring |8''« 55° 
Extends as high as 11° 7" 
Adjustable 6 tube fixture. Ideal for shop 
photography, industriel, advertising, etc 


Single fixture with bracket 12.95 
Heavy duty 11'7" stand 12.95 
Complete stand &three Fixtures 39.95 


SYNCHROS 


115V-60 cycle. Brand New 


Delco . 8.95 


We maintain en extensive stock of all types 
of synchros. Send for our latest descriptive 
bulletin 


ASSOCIATED INDUSTRIES 
ABLE ADDRESS pum 


6855 TUJUNGA AVENUE 
NORTH HOLLYWOOD, CALIF. 





REVERSIBLE GEARED-MOTOR 


leico- PM-Vermanent Magnet Alnico Field Moto 


#5071895 '4” SHAFT or 11/16 GEAR... $17.50 
3 5069600 .. $18.50 
Clamps to hold motes $! 50. ea. 


y) GRAIN OF CORN LAMPS 


28 VOLTS 
| #328 #321 





h 
10 for $3.00 100 for $25.00 





#318 3V 
AMBER CAG) 10 for $1.80 
OR CLEAR, } 
18 Amp. 100 for $15.00 
LM32 10 for $4.50 e 
Bausch & Lomb 10 for $6.50 sp 


EXTENSION SOCKET ON CORD $3.50 
& TRANSFORMER FOR LM 





#326 


10 for $3.00 
2% Volts 





REDMOND Powerful 5” Blower or 
Ventilator 115 volta AC 60 cycles 18 
watts. For Kitchen Laboratory 
Heat or Cold or Chemicals $8.95 





Ford Spark Coll by Delco-Rem $2.75 
SMALL BLOWER OR RENTATON one $4 50 
COOLING T.V. ETC . 
A Miracle Switch that will not awe you in the 
Dark. Delayed Action Light Switch $1 








Round Elapsed 
Time Meter 


$13.75 





MARKTIME 
5 HOUR SWITCH 


A 10 amp. timing device 
Pointer moves back to zero 
after time elapses. Ideal for 
shutting off radios and TV 
seta when you go to bed. Lim 
ited supply at this 
special PRICE ...... $4.90 
Also available in 15 min., 30 min., 1 hr. at $5.90 


10 Seconds to 24 Minutes Timer 


A hand wound electric TIMING SWITCH, Pointer 
moves back to ZERO and shuts off RADIO—TV 
Electric Mixer—VPhotographic Devices—Time Delay 
ete, Furnished with Calibration Chart and 

Pointer Knob. Biggest bargain we ever had $1 25 








Genuine hes 
TELECHRON 


1 RP. 12 Hr.. 
Laboratory Special 1 of Each Above. .$25.00 





— Save More in ‘54 — 





HAYDON SYNCHRONOUS 
x TIMING MOTOR 


110 v. 60 cycle 30 RPM,. $2.60 
110 v. 60 cycle 1 RPM... $2.85 


230 V. 1 RPM....... $1.00 
60 cycle 2 RPM....... $1.00 


ALL PRICES F.O.B. N. Y. 


EST. EST. 
1923 1923 


64F Dey St. 





Want more information? Use post card on last page 


New York 7, N. Y. 


A 
Harjo 


CUTS PRICES to 
CLEAR STOCKS! 


Check your needs on this list of 
specially-priced aircraft and elec- 
tronics eq n lete stocks 
—write for “FREE. CATALOG! 


TEST EQUIPMENT 


$45.00 ry-oe.. TTT! 
1€-19. . $200.00 
6-490A...... 12.50 


1-183A Freq 
Sila, Prowmeney, 
1-185A Osciliator 
24.50 





\/ RADAR EQUIPMENT” 


APS.4 Somotete ade with 
jar - it 


Mo-i7" mete a 

PQ-13 with 
a 
RG6S/A 
AN/PPN-1 (Eureka) 
AN/PPN-2 (Eureka) 





T116/APTSA UHF Transmitter 
Freq. Range 300-1500 m 
witty sacred ete 
60 cy. fil. transf. - $1 15 








cena Comeqeeas $1 ppd. 
asst and ands 

brands. $10 value. sae -_ 
MICRO SWITCHES, new. 4 tord1.00 


SCOPE TRANSFORMERS $2.95 


Prim. 11 ne = Srage. See, 3500 v. 25 ma. 
10 KV i 
Shipping wm 15 Ibs. 


POWER JRansronmens 
nd mn 79¢. 


. Fil. 
B for ‘grid dip kits, test equip., etc. 


TRANSMITTERS AND 
RECEIVERS 


1D60/APA-10 

ARC-3 complete, certified 
BC-640 and BC-639, RA-42 
aera -1 Mine trans 


BC. ai37 ground stas... 
scR 
BC-1333 Marker Recvrs., certit 


BC-733D CAATC 
DZ-1 Compass, new 














METERS 
3-inch Black 2 Staltase 0-750 ma 
500-090-500 m 
2-inch ty °- ima 











 seesnaness HAZELTINE 
FL 
4 eee req MODEL 1017 


TH18/ANT-26 2 ieee PULSE GENERATOR 
compl. with tubes $150.00 


\/ POWER SUPPLIES 
INVERTERS 


_—_ 7" Rotary converters, $4, 


RA- 34 Mi-voitage tor BC-191, ee. iso ; 
RA-62 Hi-vol r SC CR-522....125.0° 
Pincor Kai ony 

(1100 in-—110AC out 17.95 











MORE CASH 
paid for your surplus equipment. Get what 
you want without red tape. Write today. Im- 
mediate reply 
FREE! Write for new HARJO surplus catalog 


Note—aill shipments F.0.B. Warehouse 





Wr 
Harjo Sales Co. 
4109 A yy OY Calif. 
P. O. Box 1187, Magnolia Park Sta. 


Cable: Harjo Phone: ROckwell 9-2411 
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RELAYS! 


MANUFACTURERS 
JOBBERS 
EXPERIMENTERS 
LABORATORIES 


WRITE OR PHONE WALKER 5-9642 FOR 
YOUR RELAY REQUIREMENTS 


Ask for Mr. Greenberg or Mr. Herzog 





We have a large variety of standard types of 
telays and solenoids for a multiplicity of uses 
which for various reasons are not listed in our 
advertising. When inquiring concerning your 
needs give as much information as possible. 
Catalog numbers are not sufficient. Give coil 
voltage; specify AC or DC; give current or 
resistance; contact current and arrangement. 


Production Quantities of Most Items Available 


ALL MERCHANDISE is GUARANTEED and 
MAY BE RETURNED for FULL CREDIT 


WE’RE SELLING YOU RELAYS 
—WHAT ARE YOUR OTHER 
NEEDS? 


Our Normal Inventory Includes Over 
80,000 Different Items in the 
Electronic, Radar and Radio Fields 


RELAYS—Approximately 300,000 in over 
1100 types 
CAPACITORS—Approximately 450,000 
OIL © TUBULAR e@ MICA e@ FIXED and 
ADJUSTABLE CERAMIC FEED-THRU @ 
STAND-OFF @ APC TRIMMERS @ VARI- 
ABLES @ SILVER MICA 
RESISTORS—Over ao million 
CARBON @ WIRE WOUND @¢ FERRULE 
POTENTIOMETERS & RHEOSTATS 
DYNAMOTOR BRUSHES— Approximately 
400,000 
FUSES—Approximately 800,000 in stock 
WIRE and CABLE—Millions of feet 
SWITCHES—Approximately 200,000 
CHOKES and TRANSFORMERS—Approxi- 
mately 120,000 
COILS—RF and AF CHOKES—Approxi- 
mately 350,000 
TIMERS and DELAY RELAYS—Both clock 
and thermal types 
BATTERY CLIPS—Approximately 50,000 
BUSHINGS and SPACERS—Thousands of 
pounds. CHASSIS—Dozens of sizes. 
COAXIAL CABLE—Many sizes in stock 
SPRINGS—Over 5000 pounds—Hundreds of 


types 
JONES CONNECTORS—Many types in stock 
INVERTERS— 


From 110 DC to 60 cycle AC 

From 20 to 500 Watt 

Also some 400 cycle units 

RECTIFIERS—-Made to your specifications 

NU-METAL LAMINATIONS—Thousands of 
pounds in a dozen sizes 

KOVAR GLASS SEALS—Approximately 400,- 
000 in stock in several dozens of types 

CERAMIC and HI-FREQUENCY STAND- 
OFFS—-Approximately 300,000 in stock 

TAPE—Cellulose, Textile, Masking and 
Electrical—All sizes 

GUY WIRE— Both Light and Heavy. INTER- 
COM SYSTEMS—Best Buys 

SOLENOIDS— Approximately 75,000 in stock 

TELEPHONE RELAYS, RETARDATION COILS 
and CAPACITORS 

GROMMETS Approximately 20,000 pounds 

TUBES —Most receiving types and many 
special types in stock 

IRON CORE SLUGS— Over a million in stock 


Send Us Your Specific Requirements for 
Our Quotes 





SEE OUR OTHER AD 
ON PAGE 432 
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struction : 0.25 us | 0.025 us 95 4.5 me 

{ 05 us | 0.05 190 6.2 me 
Ten Output Terminals With wee] 1 us } O10 $00 3.2 m« 


5 | 2 us } 0.2 750 | 1.6 me 
Different Time Delay 6T6.__.! sus | OS 1000 620 ke 


WRITE FOR DATA! 
F-R Machine Works, Inc.. ‘ 233 


ADVANCE ELECTRONICS CO. Fansteet Metallurgical Corp ate 


Federal Telecommunication Laboratories 399 

i , Passaic, N. J 
— ighand iw oe Federal Telephone & Radio Corp..... 248 
Fortiphone Ltd. eA eee 91 


—=OUARTZ CRYSTALS™= | " ; Freed Transformer Co., Inc..... 79 


FT-243-.093” Pin Dia.—.486” Pin SPC - Frenchtown Porcelain Company. 402 
FOR HAM AND GENERAL USE 


75 6350 7500 7825 75 7325 8350 : ? a 
1110 3990 6600 7340 8381 Fugle-Miller Laboratories 361 


1915 6000 6606 7350 84.0% 
1930 6025 6625 7375 842: 
1940 6050 6640 7400 
(Oo Sonn Oe [O3m — 
(O OD } 























Frequency Standards » 383 


G & M Equipment Co., Inc. 
Specialists in | Gabriel Electronics Div., Gabriel Co 

Designing and | Gamewell Company .. 

General Electric Company 
Apparatus Dept. ... 

All Purpose Tube Dept. . 

Fasteners, | General Industries Co 

General Radio Company 








5437 6273 6975 7750 8690 | 99¢ each... 10 for $8.00 
5485 6275 7450 7773 

5500 6300 7473 7775 Spee! 200 KC or 500 
5660 6325 7475 7800 | Ke 1 xTALS bin FT 24iA 


49¢ each... .10 for $4.00 Hol T . : 
: . erminals and Mounting Lugs. : 
Bliss im tea, Ome §p- “ paw ith | 9 9 Genisco, Inc, 


ot te. Tooled to produce over 1,000 Giannini & Co., In 
270" “ 288, sdemmomtad Promnenelen, sizes and styles of Spade Bolte Good-all Electric sete. oS 
qwastions omitted. | . nee . 

393 414 436 498 520 400 459 | in any finish, material or Goodmans Industries Limited 
He ies ae ri ser tise tis quantity. Gramer Transformer Corp. . 


OTHER PRODUCTS Grant Pulley & Hardware Co 
Grayhill 


Simpler Green Instrument Co., Inc 
Gries Reproducer Corp...... 


Wire Strippers and Cutters Guardian Electric Mfg. Co 
-4 TOOLS AND DIES Gudebrod Bros, Silk Co., Ine. 
an 2290 3180 3995 METAL STAMPINGS 


392 rt 4353497 sis 458 480 

49¢ each... 10 for $4.00 | 99¢ each... .10 for $8.00 ft aisetnsnapsomngn 
add 20¢ postage for every 10 crystals (or less). | REPLACEMENT TIPS 

BC 746 TUNING 


Bo ll for Electric Soldering Irons 
p mes | Send samples or specifications for quotations 
VFO or exciter Descriptive bulletin on request. Hammariund Manufacturing Ceo., Inc 23 
fees atals.......86¢ 


Handy & Harman P 324 
Parts Distributors, Ltd. WENCO MANUFACTURING co. Harvey Hubbell, Inc..... . 234 


Leen 520 Tenth St. N.W.—Woash., D.C., Dept. Fas 1133 W. Hubbard St., Chicago 22, Ill. U.S.A. Haydon Company, A. W....... _. 395 


3840 6: 
8200 
85 6240 6925 7 3940 6573 7306 8340 Manufacturing 
7 6250 6950 7740 8683 : i 
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Haydon Mfg. Co., Ine.... 

Heath Company .... ‘ igugunuen ie 
Helland Research Corp 

Heinemann Electric Co sane oe 
Heldor Mfg. Corp... aera 76 


Helipot Corporation, a Div. of Beckman 
Instruments, Inc, ..... ‘ 197 


Henry & Miller Industries, Inc. .. 375 ' ; 

Hermetic Seal Products Co 127 ' 1 M ICROWAVE 

Hewlett-Packard Company 45 

Heyman Manufacturing Co. wees . 414 

Hi-Q Division, Aerovox Corp. .. inti ~| “~ DEVELOPMENTS 
Se 


Hopkins Engineering Co 





Hughes Aircraft Company...... . 241 
Hughes Research & Development Labs... 240 


Wheeler Laboratories is an engi i izati i 
Hycor Sales Co, of California. . ; 408 ee EER Se Sees 


consulting and engineering services in the fields of radio and radar. 
The pictured waveguide step-twist component is a typical develop- 
ment by the Laboratories. This component, originally designed to fill 
the specific need of a client, has since been adapted for universal 
waveguide use. 

fatusteh® Contennse Cesp. . At present, Wheeler Laboratories includes a staff of twenty engi- 
Industrin! Development Div., State 2 t 

wiestas.. E | neers under the personal direction of Harold A. Wheeler, a group of 
buitisem Cheek Beatucte Os... | designers, and a model shop; regular additions to the staff are con- 
Industrial Hardware Mfg. Co., Inc tinuing in order to keep pace with our expanding program. 
Infra Electronic Corp....... Inquiries are welcomed regarding specialized problems in micro- 
Insl-X Sales Company....... wave design; a brief summary of our work is available on request. 
Institute of Radio Engineers, The 
Instrument Corporation of America 


A SS | Wheeler Laboratories, Inc. 


International Rectifier Corp. 


International Resistance Co ; o 122 Cutter Mill Road, Great Neck, N. Y. 
Ippolito & Co., Inc., James. . 3 HUnter 2-7876 


{ron Fireman, Electronics Div 











Irvington Varnish & Insulator, Div. 
Minnesota Mining & Mfg. Co 


1-T-E Cireult Breaker Co. 











JAN Hardware Manufacturing Co., Inc M \ C R 0 WAV 


JFD Manufacturing Company 


on rd geen f | 's.200 me to 12400 me O1O 


Jones Div., Howard B. Cinch Mfg. Corp 


The NARDA model 810 Frequency Meter is a cylindrica! 
cavity type resonator mounted on a section of 1 x wave. 
guide. The cavity is tuned over the complete range by a 
precision micrometer drive with a vernier which may be 
read to 0.0001 inch. A calibration table is mounted on the 
: cavity. A reactive dip of at least 10% is obtained at all 
Kahle Engineering Co. . ; frequencies in the range. There are no spurious responses 
Kalbfell Laboratories, Inc } or other ambiguities. 


Karp Metal Products Co., Div, of H & B 4 SPECIFICATIONS: 
American Machine Compuny... : ; Accuracy: 0.1% 


Kartron ...... : GS, $110 Precision: 


Kaupp and Sons, C. B fob Loaded Q: 


Kearfott Company, Ine Reactive dip: 


Kellogg Company, M. W s eeliganesindnne 


Kenyon Transformer Co., Ine i NEW IMPROVED BOLOMETER 
Kepco Laborutories chet i Detailed catalog sheet 

Kester Solder Company . LA-2 on request M 0 D FL N 8? 1 & 

Keystone Electronics Company 

Kings Electronics Co., Inc APPLICATIONS: 


Microwave power measurement * Square Law de 
tection * VSWR detection * Attenuator calibration + 


FEATURES: 


Mechanically stronger * ruggedized * silver con- 

tacts * Copolymerstyrene cartridge * completely 

interchangeable in all barretter mounts * Resistance: oeareions 
200 ohms at 8.75 ma., Sensitivity: 4.5 ohms per mw. ‘ai? ean. 
only $7.50 ppd. 7 


Knights Company, James 
Koch & Sons, H 


Kollsman Instrument Corp 


Laboratory for Electronics, Inc Data sheet LB-2 on request 
Lampkin Laboratories Inc 

Landis & Gyr, Inc 

Langevin Manufacturing Corp 


lapp Insulator Co., Inc. 
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An, 
CHEMELEC “<<, 


ELECTRONIC COMPONENTS 





9-PIN CONNECTORS 


ud 


STAND-OFF INSULATORS 
A SOLE SST 








FEED THROUGH INSULATORS | 
AND TERMINALS 


UNITED 
STATES 
GASKET 
COMPANY 


I 


“TEFLON INSULATED” means 
higher performance, greater depend- 
ability, no danger of breakage in 
assembly or service. 


Chemelec Electronic Components offer 
all the advantages of this outstanding 
insulating material. Surface resistivity 
3.5 x 10'3 ohms. Loss factor less than 
0.0005. Dielectric constant 2.0 (60 
cycles to 30,000 megacycles). Service- 
able at —110° F. to 500° F. Won't 
carbonize under arcing. Zero water 
absorption by ASTM Test. Unaffected 
by extreme humidity. Won’t DC plate. 
Chemically inert, non-gassing, immune 
to corrosive atmospheres, fungus, oil, 
solvents. Non-flammable, tough, resili- 
ent, withstands and absorbs mechani- 
cal and thermal shock and vibration. 


Write for Catalogs: Miniature Tube 
Sockets—No. SO-428; 9-pin Connec- 
tors, No. CN-409-M; Crystal Sockets, 
No. CS-441; Stand-off Insulators, No. 
TE-401; Feed Through Insulators and 
Terminals, No. CF-400. 


FLUOROCARBON 


PRODUCTS DIVISION 
CAMDEN 1, NEW JERSEY 


Represe 
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Lavole Laboratories, Inc... 

Leeds & Northrup Co......... 
Lewis & Kaufman, Ltd 

Littelfuse, Inc, 

Litton Engineering Laboratories. . 
Lord Mfg. Co 


Magnatran Incorporated .... 

Magnecord Inc. 

Magnetics Inc. 

Makepeace Company, D. E 

Malayan Tin Bureau, The 

Mallory & Co., Inc,, P. R.. 

Marconi Instruments ...... o @& 
McGraw-Hill Book Co 861 
Measurements Corporation 403 
Mepco, Inc, 306 
Metal Textile Corporation.............. 288 


Metals & Controls Corp., General Plate 
Div. jen 44 


Methode Manufacturing Corp.. 399 
Mica Insulator Co 253 
Mico Instrument Co. 387 
Microdot f‘v., Felts Corp.......... 


Microswitch, A Div. of Minneapolis- 
Honeywell Regulator Co 


Microwave Associates Inc 
Midland Mfg. Co., Ine 

Milford Rivet & Machine Co 
Millen Mfg. Co., Inc., James 
Millivac Instrument Corp...... 


Minneapolis-Honeywell Regulator Co. 
Industrial Division 


Minnesota Mining & Mfg. Co 
Minnesota Silicone Rubber Co.. 
Moloney Electric Company 
Monsanto Chemical Co., Plastics Div 
Muirhead & Co., Limited....... 


N.R.K. Mfg. & Engineering Co... 


Nassau Research & Development Asseoci- 
GOOM, TBs vccccccsccccccocescoesesooce 457 


National Moldite Co 


National Pneumatic Co., Inc. & Holtzer- 
Cabot Divisions 


National Research Corp 

New Hampshire Ball Bearings, Inc 

New Hermes Engraving Machine Corp... 371 
New York Transformer Co., Inc 

Nielsen Hardware Corp 

North American Research Labs, Inc 
Nothelfer Winding Laboratories 


Ohmite Mfg. Co 
Optical Film Engineering Co 
Oster Mig. Co., DORM... ...ccccccccccccnes 


PM Industries Inc 
Panoramic Radio Products, Inc 
Paramount Paper Tube Corp 
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Phalo Plastics Corporation 


Phelps Dodge Copper Products 
Inca Manufacturing Div.... 


Polarad Electronics Corp 
Popper & Sons, Ince 

Potter Instrument Company, Inc 
Power Equipment Co. 
Precision Apparatus Co., Inc 
Precision Paper Tube Co... 
Premier Instrument Corp 
Presto Recording Corp 

Price Electric Corporation. . 
Prodelin, Inc. ....... neues 
Progressive Manufacturing Co 
Pyramid Electric Company 


Pyroferric Co. 


Quaker City Gear Works 


Quality Products Co 


Radio City Products Co., Ine bats 126 

Radio Corp. of America. .80, 81, Fourth Cover 

Radio Materials Corporation. 

Radio Receptor Co., Inc 

Railway Communications, Inc 

Rallway Express Agency, Alr 
Div. .. ee 

Rapid Electric Co 

Raytheon Manufacturing Co 

Relay Sales 

Reon Resistor Corp... 

Resin Industries, Inc. 

Resinite Corporation, Div. of Precision 
Paper Tube 

Resistance Products Co 

Rollin Company, The.. 

Royal Metal Mfg. Co 


Sandia Corp. ea 

Sangamo Electric Company 

Schuttig & Co., Inc 

Scientific Electric, Div. “S’’ Corrugated 
Quenched Gap Co 

Sealtron Corporation 

Secon Metals Corporation 

Servo Corporation of America. 

Servomechanisms, Inc. 

Shallcross Manufacturing Co 

Shure Bros., Inc... . one 

Sigma Instruments, Inc.............+s. 312 

Signal Engineering & Mfg. Co.......... 414 

Simmons Fastener Corp 

Simpson Electric Company 

Sorensen & Company 

Southern Electronics Company 

Sprague Electric Co 

Stackpole Carbon Company 

Standard Electric Time Co 

Standard Piezo Company..... 

Stavid Engineering Inc 

Sterling Engineering Co................ 323 

Sterling Transformer Corp . 274 

Stevens-Arnold Inc, ..........0055. cose 288 
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Quality ?---- PLUS ¥ 
Prices? -.. COMPETITIVE Y | 


Specify Chemelec 


Hlectronic Components 


Chemelec High Performance Electronic Components include 
a complete line of Teflon-insulated 7 and 9-pin Miniature 
Tube Sockets, 9-pin Connectors, Crystal Sockets, Stand-off 
Insulators, Feed Through Insulators and Terminals. 


All provide the same high performance which this superior 
insulating material assures. Surface resistivity 3.5 x 10!3 ohms. 
Loss factor less than 0.0005. Dielectric constant 2.0 (60 cycles 
to 30,000 megacycles). Serviceable at —110° F. to 500° F. 
Won’t carbonize under arcing. Zero water absorption by 
ASTM Test. Unaffected by extreme humidity. Won’t DC 
plate. Chemically inert, non-gassing, immune to corrosive at- 
mospheres, fungus, oil, solvents. Non-flammable, tough, resili- 
ent, withstands and absorbs mechanical shock and vibration. 


Write for Catalogs: Miniature Tube Sockets, No. SO-428; 
9-pin Connectors, No. CN-409-M; Crystal Sockets, No. 
CS-441; Stand-off Insulators, No. TE-401; Feed Through 
Insulators and Terminals, No. CF-400. 


f 


y 
FLUOROCARBON op 


PRODUCTS DIVISION 
CAMDEN 1, NEW JERSEY 


UNITED 
STATES 
GASKET 


COMPANY 
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PRECISTON 


SERIES ES-5SO0A 
HIGH SENSITIVITY—WIDE RANGE 


5” OSCILLOSCOPE 


PRETISION 





PUSH-PULL 
“V’ and ‘H’ AMPLIFIERS 


20mv. per inch ‘V’ Sensitivity 
1 Volt P-P internal Calibrator 


%& Reguiated, Push-Pull Vertical Amplifier: 
.02v. per inch sensitivity. 10 cycles to 1 
MC response. 2 Megs. and 22 mmf. input. 


%& 1 Volt Peak to Peak, Regulated, Bullt-in 
Voltage Calibrator. 


x Compensated Vert. input Step Attenuator. 

*% ‘V’ Phase-Reversing Switch. 

% Push-Pull Horizontal Amplifier: .15v. per 
inch deflection sensitivity. 10 cycles to 1 


MC response at full gain. 4% Meg. and 20 
mmf. input. 


% internal Linear Sweep: 10 cyc. to 30 KC. 

%& Controlled, — Synch. Selection: inter- 
nal Pos., internal Neg., External and Line. 

® ‘7’ Axis Modulation Input. 

%& Internal, Phasable 60 Cyc. Beam Blanking. 

%& Sinusoidal Sweep Phasing Control. 


% All 4 Horizontal and Vertical Piate Connec- 
tions Directly Accessible at Rear. 


¥%& Four-Way Lab-Type input Terminals. 
% Light Shield and Mask, removable and 
rotatable. 


% Fully Licensed under W.E. Co. patents. 


SERIES ES-SOOA: In louvered, black ripple, 
heavy gauge steel case. 814” x 1442” x 18”. 
Net Price $173.70 





SERIES SP-5 
Oscilloscope Test Probe Set 
for 


WAVEFORM ANALYSIS, TROUBLE-SHOOTING, 
SIGNAL TRACING AND ALIGNMENT 
(with Series E$-500 and ES-SO0A) 


Set includes shielded Master Cable and four 
different, detachable probe heads: 


1. High Impedance—Low Capacity Probe 
2. Signal-Tracing—Crystal Probe 
3. Resistive—isolating Probe 
4. Shielded—Direct Probe 
% In vinyl-plastic carrying case. 
Net Price $23.50 


PRECISION APPARATUS COMPANY, INC. 
92-27 HORACE HARDING BLVD., ELMHURST 13,N. Y 


King " 
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Steward Manufacturing Co., D. 
Stoddart Aircraft Radio Co 
Stone Paper Tube Co 

Stupakoff Ceramic & Mfg. Co.... 
Sun Parts Distributors Lid.... 
Superior Electric Company 
Superior Tube Company. 


Sylvania Electric Products, Inc 7, 309, 


Taylor Fibre Co 

Technical Service Corp 

Technitrol Engineering Co... 
Technology Instrument Corp. . 
Tektronix, Ine. 

Telechrome, Inc, ........ 

Teletronics Laboratory, Inc 

Texas Instruments, Inc.. er 
Thomas & Skinner Steel Products Co., 


jean Machine & Foundry Co... 
Thompson Products Co., Inc 
Tobe Deutschmann Corporation 
Trad Television Corp. 
Transicoll Corporation 
Transistor Products Inc... 
Transradio, Ltd. ...... 
Transvision, Inc. .... ° 


Tru-Ohm Products Div. of Model Engi- 
neering & Mfg. Inc.. 


Tung-Sol Electric, Inc.. 
Turner Company, The. 


Ucinite Company, Div. of United Carr 
Fastener Corp. : 48 


United-Carr Fastener Corp.............. 49 
United Mfg. & Service Co.... 417 
U. 8. Components, Inc csaspenvence ee 
United States Gasket Co 459 
U, 8. Radium Corp... basecnesenk ae 
... Second Cover 
Universal Mfg. Co., Inc .313, 390, 391 
Universal Winding Co satay Oe 


United Transformer Co 


Varian Assoc, . . 204 
Vectron, Ine. ... . ‘ . 405 
Veeder-Root Lacorporated oe eT, 
Vickers Electric Div., Vickers, Inc ooo SEO 
Victory Engineering Corp ne oa oe 
Volkert Metal Stampings, Inc., John.... 334 
Vulcan Electric Co . sooce GF 


Waldes Kohinoor, Inc 

Waterman Products Co., Inc . 
Waters Manufacturing, Inc. 396, 
Watlow Electric Mfg. Co... 

Wenco Manufacturing Co 

Westfield Metal Products Co., Inc 


Westinghouse Electric Corp. . 

Weston Electrical Instrament Corp 
Wheeler Insulated Wire Co., Inc 
Wheeler Laboratories, Inc 

White Dental Mfg. Co., 8. & 276, 349, 
Whitney Blake Co... 

Williams & Co., C. K 

Willmar Manufacturing Co., Inc 


Winchester Electronics Inc 


Zophar Mills, Inc 


PROFESSIONAL SERVICES..... 


SEARCHLIGHT SECTION 
(Classified Advertising) 


H. E. Hilty, Mgr. 


EQUIPMENT ADVERTISERS 
EMPLOYMENT ADVERTISERS 

Automatic Electric.. eta ousces 

Bendix Aviation Corp., Pacific Div..... 

Bendix Aviation Corp., York Div.... 

Bendix Radio, Div. of Bendix Aviation Corp 

Blonder-Tongue Labs.. 

Convair ..... s a6 

Cornell Aeronautics Laboratory Inc ; 

Delco Radio Division, General Motors Corp 

Electronic Engineering Co. of California 

Ford Instrument Co : rrr 

Freed Electronics & Controls Corp.. 

General Instrument Corp.. 

Goodyear Aircraft Corp.. 

Hoffman Laboratories Inc. 

Kollsman Instrument Co 

Maclen Corporation 

Maxson, W. I 

Melpar, Inc aren 

National Cash Register 

O'Shea Employment System 


3h & @ NM W fo 
Ib auUN Ww 


Radio Corporation of America.. 
Southwestern Industrial Electronics C 
Stromberg-Carlson Co 

Walker, W. C 

Weightman & Asso« 

Wilcox Electric Inc 


-> pa aApPS aS eRSSS 





This index is published as a convenience to the 
readers. Every care is taken to make it accurate, but 
ELECTRONICS assumes no responsibility for errors or 
omissions. 
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electronicSreaver SERVICE 


FOR ADVERTISEMENTS IN THIS ISSUE ONLY 


® 
For additional information on any advertisement 


READERS MUST DESIGNATE PAGE NUMBER and ADVERTISER’S NAME 


This free service is designed to provide readers with a simple method 
of obtaining more detailed information on products or services adver- eee te oe me hes 
tised in ELECTRONICS. The two business reply postcards below (per- enemnnaatie ee wine 
forated for easy tear-out) are for your use and must be completely filled Your Nome ./, 
out according to the sample shown on the right and the instructions Title ' 
given below under “HOW TO ORDER”. Each individual request is Company .,. 4% 
separated and sent to the manufacturer concerned. The information 
asked for is essential so that manufacturers can promptly and correctly 
address their replies to your request. 

Please note sample with correct fill-in on the right. -) 


HOW TO ORDER 


Please read these instructions carefully. They THESE CARDS VOID AFTER FEBRUARY 28 


provide a simple method which, if followed, 
will bring you the information you desire. ere 
Request for “Ad” Information, Page No. Request for “Ad” Information, Page No 























1. There are two business reply postcards on 
the right. Each one divided in four parts, thus Advertiser ..... Advertiser 


providing space for eight individual requests. Your Name ... Your Meme 


2. Each request must be made separately and <a Title 
the required information must be completely 
given for each one. This is important, for 
these cards are cut apart and sent to manu- 
facturers. Therefore, each one must have ALL o Neer oe ; — oC 
the necessary mailing and addressing informa- 
tion. 


Company 





3. This service applies only to the advertise- Request for “Ad” Information, Page No. . s+» Request for “Ad” Information, Page No. 
ments that appear in this issue. It does not Advertiser 
apply to any part of the editorial content. 


Advertiser 


Your Name .. ; P Your Name 
4. Please print as neatly as possible. 


Title . 
5. Use ink, as pencil is apt to smudge with Compeny .. eo — 


handling. 


6. Tear out complete postcard, even if all 
four portions are not used. Drop in the mail— 
no postage required. -2- scat aac 


Co. Address , Co. Address 





PLEASE NOTE: Request for “Ad” Information, Page No. -eeeeeees J Request for “Ad” Information, Page No........... ; 

In the event this copy of ELECTRONICS is 
passed along to other members of your com- 
pony, please leave this sheet in for their con- i Title 
venience. This assures everyone in your plant 
the opportunity to fill in their requests. When 
the round is completed, cards can then be 
detached. Co. Address 


GIVE ALL REQUIRED INFORMATION 
FOR EACH REQUEST You MAKE Request for “Ad” Information, Page No. Request for “Ad” Information, Page No 


Advertiser Advertiser 


Advertiser rer Advertiser 


Your Name ‘ Your Name 


Company 








Your Name Your Name 
Title as Title . 
ELECTRONICS — February, 1954 Company Company 


Co. Address Co. Address 











An electronics service designed 
FOR THE CONVENIENCE 


of 


READERS and MANUFACTURERS 


FOR THE READER... 


ELECTRONICS fundamental policy has always been to supply its readers with all the pertinent and 
timely industry news. The ELECTRONICS Reader Service supplements this policy by offering the 
reader an easy and effective means of obtaining complete, up-to-the minute data on equipment, com- 
ponents, materials, instrumentation and allied products and, of maintaining at his fingertips compre- 


hensive, practicable information on products and services in the industry. 


THESE CARDS VOID AFTER FEBRUARY 28 





FIRST CLASS 
PERMIT No. 64 
(Sec. 34.9, P.L.&R.) 
NEW YORK, N. Y. 














BUSINESS REPLY CARD 


NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 











— POSTAGE WILL BE PAID BY — 


ELECTRONICS 
330 West 42nd Street 
READER SERVICE DEPT. New York 36, N. Y. 





FIRST CLASS 
PERMIT No. 64 
(Sec. 34.9, P.L.&R.) 
NEW YORK, N. Y. 














BUSINESS REPLY CARD 


NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 











— POSTAGE WILL BE PAID BY — 


ELECTRONICS 
330 West 42nd Street 
READER SERVICE DEPT. New York 36, N. Y. 


In every issue of ELECTRONICS 
there’s complete coverage of the 
month by month development of 
manufacturers products. Some of 
these items will be of particular in- 
terest to specific design and plant en- 
gineers, buyers, executives and others 
of our readers. They will want to 
make further inquiry concerning the 
products advertised. ELECTRONICS 
Reader Service makes it easy for 
them to obtain in readily accessible 
and usable form the information they 
desire. 


FOR THE MANUFACTURER 


This Reader Service has also been 
designed as an aid to manufactur- 
ers who advertise in ELECTRONICS. 
Many of those manufacturers are de- 
sirous of placing the complete news 
of their product as well as their 
technical bulletins and catalogs in 
the hands of those members of the 
electronic industry . . . including 
design, electrical, and production 
engineers, researchers, physicists, 
executives and purchasing agents— 
who have a particular interest in, or 
represent a potential buying power 
for, their products. The Reader Serv- 
ice assures advertisers in ELEC- 
TRONICS the most effective method 
of achieving that purpose. 
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ina completely new approach 


to the production of Encapsulated Seald-Ohm Wire Wound Resistors 





4 DA VEN turns to air to keep the 


molding \aterial absolutely separated from the resistance 
wire in its new line of Super Davohm Encapsulated Seald- 
Ohm Resistors. The wire is maintained in a slot filled with 
dry air . . . no external pressures are applied to it. These 
air pockets, between the wire and the plastic coating, 


guarantee absolute stability . . . eliminate shorted turns. 


4 DAVEN matches the temperature 


coefficier# of expansion of the molding compound with 
the ceramic bobbin, the resistance wire and the metal ter- 
minals. This removes the possibility of cracks or strains 


on the wire during cycling. 


Because of the special construction used, Daven can fur- 


nish Encapsulated Wire Wound Resistors with temperature 


WORLD LARGEST 


/ 


MANUFACTURERS OF 


coefficients below +20 P.PM/°C. when required, and with 


accuracies to +.05%. 


These exclusive Daven precision, wire wound resistors are 
completely hermetically sealed . yet are no larger than 


standard lug-type resistors. 


In addition, these units are made in accordance with MIL-R- 
93A specifications, and are substantially more rugged than 
conventional resistors. They will withstand the JAN-R-93, 
characteristic A, salt-water immersion test, and, in addition, 
temperature cycling from —65°C. to +125°C. The strong 
molding material will resist pressures equivalent to 75,000 ft. 


altitude, and will not cold flow at temperatures up to 150°C. 


Write for latest Resistor Brochure 


™ DAVE « 


191 Central Ave. 
Newark 4, N. J. 


ATTENUATOR S 





New RCA Tubes for 
Economical TV Receiver Designs 
A 
RCA-GANS 
( er Purpose Triode-Pentode— 
RCA-6AN8 is a general-purpose multi- 
unit tube combining a medium-mu triode 
and asharp-cutoff pentode in one envelope. 
It is designed for versatility in many TV 
receiver applications. A special busing ar- 
rangement, together with internal shield- 
ing, virtually eliminates coupling between 
units of the tube. All of these features 
contribute to economical design of TV 
receivers, 


RCA-GASKR 

I Lmplifier and Detector 
RCA-6AS8 features two units—a_ high- 
perveance diode and a sharp-cutoff pen- 
tode-—in a single envelope. Designed for 
use in the last picture if amplifier stage 
and video detector stage, the 6AS8 offers 
a pentede transconductance of 6200 ymhos 
and a basing arrangement which provide 
effective isolation of the diode and pen- 
tode units. These features facilitate econ- 
omy in TV receiver design, 


RCA-6BY6 

Pentagrid Amplifier 
RCA-6BY6 is a pentagrid amplifier de- 
signed for guted amplifier service in TY 
syne-separator circuits. An important 
operating feature of 6BY6 design is its 
favorable ratio of plate current to grids 
No. 2 and No. 4 current which permits 
achieving the desired output signal with 
relatively low power input to grids No, 2 
and No. 4. 


RCA-GAU4-G1 


Damper Diode — — a 
RCA-6AU4-GT is half-wave rectifier of 
the glass-octal type. It is especially useful 
as a damper diode in TV receiver circuits. 
This tube can withstand a maximum peak 


inverse plate voltage of 4500 volts (abso- 
lute), and can supply a maximum peak 
plate current of 175 ma. The RCA-6AU4- 
GT can handle negative peak pulses up to 
1500 volts between heater and cathode 
(with ade component as high as 900 volts), 


For technical data on these important TV tubes 
or for help on specitic design problems write RCA, 
Commercial Engineering, Section B19Q, Harrison, N. J. 
Or call your nearest RCA Fieid Office: 


\ 
\ (EAST) Humbolt 5-3900 
\ 744 Broad St., 
\ Newark 1, N. J. 
(CENTRAL) Whitehall 4-2900 
89 EB. Illinois St., 
Chicago, III 
(WEST) Madison 9-3671 
120 8. San Pedro St. 
Los Angeles, Cal. 


Complete technical bulletins on 

RCA-6AN8, 6ASS8, 6BY6, and 
6AU4-GT are yours for the asking —-from RCA, Com- 
mercial Engineering, Section B19Q Harrison, N. J. 
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